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1.0 INTRODUCTION

The Fiscal Year (FY) 2005 Final Historical Release Report (HRR) for the U.S. Department of
Energy’s (DOE’s) Rocky Flats Environmental Technology Site (RFETS or Site) in Jefferson
County, Colorado, is the final update to the HRRs (DOE 1992 - 2004). The location of RFETS
is shown on Figure 1. The FY2005 Final HRR presents a summary of information on all
Individual Hazardous Substance Sites (IHSSs), Potential Areas of Concern (PACs), and Under
Building Contamination (UBC) Sites identified at RFETS. The locations of IHSSs, PACs, and
UBC Sites are shown on Figures 2, 3, and 4, respectively. Additional map detail is shown on
individual HRR Area maps (Section 1.3). Additionally, this FY2005 Final HRR updates the
Potential Incidents of Concern (PICs) and includes information on the disposition of areas
identified by the Colorado Department of Public Health and Environment (CDPHE). The
purpose of the FY2005 Final HRR is to summarize previously collected information from
quarterly and annual updates and from recent sampling, analysis, and accelerated actions into
one final PAC narrative. The FY2005 Final HRR supercedes all previous HRRs; however, all
previous updates are retained as references for this HRR.

1.1 Backgroun_d

RFETS began operation in 1951. During Plant operations, materials defined as hazardous
substances, pollutants, and contaminants by the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), and materials defined as hazardous waste and
hazardous constituents by the Resource Conservation and Recovery Act (RCRA) and/or the
Colorado Hazardous Waste Act (CHWA), were produced, purchased, stored, consumed,
disposed, and released at various locations at RFETS.

RCRA regulations require that all Solid Waste Management Units (SWMUs) be identified. This
became applicable on July 31, 1986, when DOE, Colorado Department of Health (CDH), and the
U.S. Environmental Protection Agency (EPA) entered into a Compliance Agreement (DOE et al.
1986). At that time, the exact definition of a SWMU had not been formalized; therefore,
guidance from the State of Colorado and the regional office of EPA was used. The SWMU
terminology is a RCRA designation consisting of inactive waste disposal sites, accidentally
contaminated sites, and sites found to pose environmental concern due to past or current waste
management practices. The State of Colorado and EPA required the identification of all areas
where environmental releases may have occurred, including hazardous waste and nonhazardous
waste-related releases. Also included were single-release areas and long-term waste
management areas where waste storage may (or was known to) have occurred.

SWMUs at RFETS were initially identified in 1985 by the DOE Los Alamos Operations Office
and are presented in the Draft Comprehensive Environmental Assessment and Response
Program (CEARP) Phase I: Installation Assessment (DOE 1986a). The study consisted of a
records search, open literature survey, and interviews with RFETS employees. Inspections were
conducted at each site. The first identification of RFETS SWMUs, consistent with the guidance
provided by the State of Colorado and the regional EPA, was presented as an appendix to the
November 1986 RCRA Part B Permit Application (DOE 1986b).
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Formal efforts to document the extent of Site contamination were established with the signing of
the Interagency Agreement (IAG) in 1991 (DOE et al. 1991). At that time, SWMUs at RFETS
were renamed IHSSs. THSS is a term defined in the IAG as “locations associated with a release
or threat of release of hazardous substances that may cause harm to human health/or the
environment.” The IAG grouped [HSSs by similar contaminant or geographic location into 16
Operable Units (OUs), and schedules were developed for further characterization. In accordance
with the JAG, an HRR was developed. The original intent of the HRR was to capture existing
information on historical incidents and Plant practices involving hazardous substances at RFETS.
Additionally, the IAG prescribed that the HRR reporting process continue quarterly for reporting
of new or newly identified releases of hazardous substances to the environment (identified as
PACs). The HRR was also used to provide updated information on data collection and
remediation activities, and to disposition IHSSs, PACs, and UBC Sites as necessary.

Information used in the preparation of the initial HRR was compiled and interpreted over an
8-month period beginning in 1991. The initial information evaluation consisted of the following:

¢ File review, including internal memoranda, letters, reports, log books, meeting minutes,
photographs, press releases, and other written documentation of RFETS operations,
incidents, and past practices. More than 4,000 documents were used in the preparation of the
1992 HRR.

* Interviews with current and past employees.

Additional information on how the initial HRR was developed is found in the 1992 HRR
(DOE 1992). '

In 1996, the Rocky Flats Cleanup Agreement (RFCA) (DOE et al. 1996), signed by DOE,
CDPHE, and EPA (the RFCA Parties), superceded the IAG. RFCA incorporated the earlier IAG
requirements for updating the HRR; however, it was agreed that reporting would be required
annually instead of quarterly. The first Annual Update was submitted in September 1996.

The 16 OUs desi griated in the IAG were consolidated into 10 OUs during the RFCA negotiation
process to reduce field and administrative requirements. The consolidation of IAG OUs is
presented in Table 1.

Table 1
RFCA Consolldatlon of IAG OUs

- IAG OU Designation.. [ - .“"RFCA:-OU:Designation:
oU 1 ‘ : Unchanged Under RFCA
ou 2 Incorporated into Buffer Zone (BZ) OU
ou3 ' Unchanged Under RFCA

ouU 4 Incorporated into Industrial Area (IA) OU
ous Unchanged Under RFCA

oue6 Unchanged Under RFCA

ou7 Unchanged Under RFCA

ou 8 Incorporated into IA QU

ou9 Incorporated into [A OU
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. JAG OU Designation ___RFCA OU Designation
Incorporated into IA OU except for IHSSs 170

Oou 10 174a, and 174b

OU 11 Closed Under CAD/ROD
Oou 12 Incorporated into IAOU
Oou 13 Incorporated into [A OU
Ou 14 Incorporated into IA OU
Oou1s Closed Under CAD/ROD
ou 16 Closed Under CAD/ROD

At that time, Corrective Action Decisions/Record of Decisions (CAD/ROD) for OUs 11, 15, and
16 were already complete and CADs/RODs for OUs 1, 3, and 7 were in process or expected to
be completed.

On April 13, 2004, DOE, EPA, and CDPHE determined that the 1996 OU Consolidation Plan
should be modified to reflect the current status. The changes were based on the following:

1. OUs 1 and 3 were closed in accordance with the final CAD/RODs for these OUS.

2. The RFCA Parties believed that the IHSSs contained in OUs 5, 6, and 7 (as modified in July
1996) could be efficiently consolidated into the BZ OU to reduce the number of OUs that
may need individual CAD/RODs

As aresult, the 10 OUs were consolidated into 7 OUs as shown in Table 2. The location of the
OUs is shown on Figure 5.

Table 2
‘ Final RFCA OUs (Aprll 2004)
.. Former - | Final :
. RFC AOU- | RFCAOU | Descrlptlon Consnstmg of .-
1 1 881 Hillside Area i Current OU 1 [HSSs CAD/ROD completed
3 3 Off-site Areas Current OU 3 IHSSs; CAD/ROD completed
11 11 West Spray Field Current OU 11 IHSSs; CAD/ROD completed
15 15 Inside Building Current OU 15.IHSSs; CAD/ROD completed
Closures
16 16 Low-Priority Sites Current OU 16 IHSSs; CAD/ROD completed
IA 1A IHSSs located within | All current [HSSs associated with OUs 4, 8, 9,
the TA 12, 13, and 14; IHSSs 115 and 196 from OU §;
THSSs 143 and 165 from OU 6; plus all OU 10
THSSs except IHSSs 170, 174a and 174b
BZ and OUs BZ [HSSs located within | ‘All current IHSSs associated with OUs 2 and 5
5,6,and 7 the BZ except IHSSs 115 and 196; OU 6 except
IHSSs 143 and 165; OU 7; and IHSSs 170,
174a, and 174b from OU 10

The former and current OU for each PAC is identified in the PAC writeup.
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1.2 Modifications to HRR Evaluation

Since 1992, when the first HRR was released, changes to the RFETS regulatory requirements
have resulted in changes to the data evaluation requirements. These changes are described in the
following sections.

1.2.1 Data Comparison Values

Data comparison values used in the initial, quarterly, and annual updates of the HRR are specific
to the regulatory agreement in force at the time of the data review. The FY2005 HRR Update
includes and references this information as appropriate.

Proposed preliminary remediation goals (PPRGs) or preliminary remediation goals (PRGs) were
developed for several projects that were characterized in accordance with the IAG. PPRGs were
risk-based values calculated for various scenarios to obtain contaminant- and medium-specific
levels protective of human health. The risk-based concentrations (RBCs) were based on the
residential exposure scenario for the soil ingestion pathway. The PPRGs are described in
Programmatic Risk-Based Preliminary Remediation Goals for the Rocky Flats Plant (DOE
1994).

RFCA (DOE et al. 1996) established action levels (ALs) for groundwater, surface soil, and
subsurface soil and ALs and cleanup standards for surface water. Surface water ALs and
standards included standards associated with surface water use classifications. Groundwater ALs
were based on maximum contaminant levels (MCLs) (Tier II) or 100 times MCLs (Tier I).
Subsurface soil ALs were based on calculated leachability at Tier I groundwater ALs. For
surface soil, Tier I and Tier Il ALs were risk based. Portions of RFCA, including the soil ALs,
were modified in 2003. The 2003 soil ALs were selected to achieve a lifetime excess cancer risk
not greater than 1 x 10~ for a wildlife refuge worker (WRW). These ALs are listed in RFCA,
Attachment 5, Table 3 (DOE et al. 2003).

Prior to the 2003 RFCA modification surface soil was defined as ground surface to 6 inches
below ground surface (bgs). The 2003 RFCA Modification established accelerated action
requirements based on exceedance of the plutonium-239/240 or americium-241 WRW soil AL
within 0 to 3 feet (ft) bgs. These WRW soil ALs were calculated based on a surface soil

(0-6 inches) model. Surface soil for nonradionuclides was defined as ground surface to 6 inches
below ground surface. A Subsurface Soil Risk Screen (SSRS) was established for soil below 3 ft
for plutonium-239/240 and americium-241, and below 6 inches for uranium and
nonradionuclides.

Prior to 2000, characterization sampling was conducted in accordance with regulatory agency-
approved Sampling and Analysis Plans (SAPs) for a specific IHSS or group of IHSSs within ‘
relatively close geographic proximity. To streamline the regulatory review process, existing IA
and BZ characterization data were summarized (DOE 2000, 2001), and two SAPs were
developed, in accordance with RFCA, to direct the soil characterization activities: the Industrial
Area Sampling and Analysis Plan (IASAP) (DOE 2002a) and the Buffer Zone Sampling and
Analysis Plan (BZSAP) (DOE 2002b). In 2004, the IA and BZ SAPs were combined into one
Sitewide SAP titled the Industrial Area and Buffer Zone Sampling and Analysis Plan
(IABZSAP) (DOE 2004). These SAPs, which were approved by the regulatory agencies, include
detailed data quality objectives (DQOs) and methods for data analysis. Several other soil data
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evaluation methods were used under RFCA (DOE et al. 2003) and include the sum of ratios
(SORs), the hot spot methodology, the Stewardship Evaluation, and the SSRS.
SORs

In accordance with the IASAP and BZSAP, SORs were calculated for radionuclides and
nonradionuclides for both Tier I and Tier IT ALs. In response to the 2003 RFCA Modification,

_ the SOR methodology was changed and described in the IABZSAP. In accordance with the

TIABZSAP, SORs were calculated for radionuclide and nonradionuclides separately, for surface
soil only. Only analytes with concentrations greater than reporting limits (RLs) (for organic) or

“background means plus two standard deviations (metals and radionuclides) were included.

Analytes were included in the SOR for nonradionuclides if their concentration was greater than
10 percent of the WRW soil AL. Additionally, analytes that are commonly found at RFETS that
are not generally associated with past operations (aluminum, arsenic, iron, manganese, and
polyaromatic hydrocarbons [PAHs]) were excluded.

Stewardship Evaluation

A Stewardship Evaluation was included in the Environmental Restoration (ER) RFCA Standard
Operating Protocol (RSOP) for Routine Soil Remediation (ER RSOP) (DOE 2003) notifications
to evaluate whether additional removal actions would be required to protect surface water
resources. As part of the Stewardship Evaluation the relationship between contaminants in soil
and corresponding contaminants in groundwater and surface water were assessed. The locations
of current groundwater wells and surface water monitoring stations is shown on Figure 6.

Short- and long-term stewardship recommendations included in closeout or data summary
reports are not reiterated in the HRR. Stewardship requirements will be included in the
CAD/ROD for the Site.

Subsurface Soil Risk Screen

The 2003 RFCA Modification (DOE et al. 2003) included an SSRS to determine whether
additional removal actions would be required to protect surface water resources. The SSRS is
described in RFCA Attachment 5, Figure 3. As the title suggests, the SSRS is applicable to
subsurface soil only — more than 3 fi bgs for radionuclides, and more than 6 inches bgs for

nonradionuclides.

Hot Spot Methodology

A hot spot methodology was developed for RFCA (DOE et al. 2003) accelerated actions and was
described in the IASAP and BZSAP and slightly modified in the [ABZSAP (DOE 2004). The
hot spot methodology was used to determine if action is required for isolated areas of elevated
analyte concentrations in surface soil. In the hot spot methodology, the 95% upper confidence
limit (UCL) is compared to the WRW ALs and taking into account an area weighting factor. An
additional caveat was that hot spots with concentrations three times the WRW soil AL required
action regardless of the result of the hot spot methodology calculations. '




. _ Figure 6
2078000 2080000 2082000 2084000 2086000 2088000 2090000 2092000 2094000 Rocky Flats Environmental

/ —— L L A Technology Site

Groundwater and Surface Water
Monitoring Locations

'
' FY05 IMP
|

Key

Buffer Zone | e

50001 - Operable Upit | . T T e s |- B AOCH
' —~ T 6833 < ~"\-G%03 (POCZ) - Boundary well
",- Y el ; N ,'\’\/—\A//“‘\‘ "'“;f\m ® Sentinel well
| - ~ N .
PO L. 77 GS11(POC3) EAN = N O Decision Document well
; i AT . ; $3 RCRAwell
' - 4 l © Evaluation well
- ] ’ b © water Level well
= 4 A Surface water POM
SPP DIS GALLERY ’i;SOB : I (Point of Measurement)
(POC4)
) A Surface water POE
7520004 ) 5216486\—{_.A L + I+ F752000 (Point of Evaluation)
-0 51605 'y o . R Surface water POC
PZIBS. ¥ 70802 : GS'13 (POM1) T A (Point of Compliance)
, 425050 0005 s0z05 70799 Q0% ' o ! Poosm ‘ o Seep
o - 207050 - © @ ©?22205 L .
——"SW018 (POM4) 1 79‘”"’@792“@ @930 : ’ POM2
o | 20902 7940 : I
) 37505 37405 «5250/5 31002 ©'%1%° mos::gsess GS10 POEZ POM3 mmsssz / os0si .
*e / ©21305 © 796050 15699 gsss ) 9519% 23796 ‘95099' @ . e Note:
© arzos® ,-6@2‘“5 70502 16399 9 /@ 95699 Lo E ) i T I As of 8/1/05, some well installation/
..33008..~ 2155 ©ss00s w203 © 16499 31‘59- asiog 5799 0399(1@ ! : replacements and surface water station
33703y () 56305 70705 16599, 95209 ' . ‘ removals have yet to be completed to
7500004 =f i © 99305.9‘3‘,'5+ (R o @ 4+ + + +  RB7s0000 reach the "final” network shown.
# 33502 @ o o ® 4 05691
i _ P114689 . W@jzos 1 3687
¥ i s - ©P115589 -------- ‘ 45605@ :gg I
i Industrlal Area ol e T | cource:
) L i Operable Un |t . ‘ FYO05, Rev. 1, Integrated Monitoring Plan,
Y l ! September 2005.
‘! ) 4ooos© 940305
1 M 9
! - 0N5Q  @Per9ess I ‘Standard Map Features
! P416583,, P“““o 1 Pond
| 11502 _ | == == Site boundary
7480001 + + ' 748000 —=Perennial stream

v
Vol — Intermittent stream
-5S31 (POC5) | - Ephemeral stream

N\ Gravel road
! —-— Dirt road

w{ )
746000+ | “{Era6000 s
0 1,400 2,800
I Feet
. I Scale 1:16,800
. State Plane Coordinate Projection
DN Colorado Central Zone
Gso1 (Poci) | : Datum: NAD 27 .
-1
744000 o ; + +  frasono
I U.S. Department of Energy
Rocky Flats Environmental
. . — . : e - . — | Technology Site
2078000 2080000 2082000 2084000 2086000 2088000 2090000 2092000 2094000

File: W:\Projects\FY2005\05-0016\Dayton\
HRR version Composite Mon Ntwks.mxd  geptember 29, 2005




Rocky Flats Environmental Technology'Site

FY2005 Final Historical Release Report October 2005

1.3 HRR Format

In the original HRR, the Site was divided into Areas. These Areas form the basis of the PAC
numbers. For example, PAC 900-112 is in the 900 Area. These area designations were retained
for this Final HRR and are shown on Figure 7. Figures illustrating the IHSSs and PACs in each
area are shown on individual figures at the beginning of each Area section.

The format of the FY2005 Final HRR has changed so that the information can be consolidated
into a more useful format. Changes are briefly described below.

* Approximate Location - Deleted, new PAC locations are correctly shown on figures.

* Description of Operation or Occurrence — Consolidated into a new section, Historical -
Summary.

. » Physical/Chemical Description of Constituents Released — Consolidated into a new section,

Historical Summary.

* Response to Operation or Occurrence — Consolidated into new sections, Historical Summary
- or IHSS/PAC Investigations as appropriate.

* Fate of Constituents Released to the Environment — Consolidated into new sections,
Historical Summary or IHSS/PAC Investigations as appropriate.

*  Former Operable Unit number was added.
* HRR Update list was added.
* A brief summary was added.

* A section on IHSS/PAC investigations was added that describes environmental investigations
and applicable analytical results.

* No Further Accelerated Action (NFAA) Justification was added to summarize the NFAA
justification.

1.3.1 Conventions

Where possible, maps and tables are referenced to the appropriate HRR update, closeout, or data
summary report and are not shown in this update. References and discrepancies were checked
and corrected as necessary. Document database references from the initial HRR were checked to
determine their relevance to the No Further Action (NFA)/NFAA decision. If these references
were part of the NFA/NFAA decision they were added to the reference list. All references cited
were check to ensure that they were in the Administrative Record (AR).

There were several name changes since 1992 when the first HRR was released. Names and other
designations used in the HRR are the names used at the time of the description or occurrence.
For example, some writeups will reference the Rocky Flats Plant (RFP) in the historical section
and RFETS in the IHSS/PAC Investigations section.
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RFETS vs RFP
In July 1994, the RFP was renamed the Rocky Flats Environmental Technology Site (RFETS).

NFA vs NFAA

Beginning in FY2003, the NFA designation was changed to No Further Accelerated Action
(NFAA) to denote that other actions as determined in the CAD/ROD may be conducted.

CDH vs CDPHE |

In a State government agency reorganization, CDH was legislatively abolished and its authority
was transferred to a new agency, CDPHE, effective July 1, 1994.

RFFO vs RFPO

DOE Rocky Flats Field Office (RFFO) was used until 2005 when it was changed to Rocky Flats
Project Office (RFPO).

1.4 Significant Events

Two significant events occurred at RFETS that are not captured in the FY2005 HRR writeups.
These include the following:

¢ All buildings and structures were removed. to at least 3 ft below grade. Building disposition
documents are referenced in the FY2005 Final HRR if applicable to the PAC.

* The Site was recontoured and revegetated.

2.0 REFERENCES

DOE, 1986a, Draft Comprehensive Environmental Assessment and Response Program (CEARP)
Phase I: Installation Assessment, Rocky Flats Plant, Golden, Colorado, April.

DOE, 1986b, RCRA Part B Operating Permit Application for U.S. DOE-Rocky Flats Plant,
Hazardous and Radioactive Mixed Wastes CO7890010526 RCRA 3004(u) Waste Management
Units, November. ‘

DOE, 1992-2004, Historical Release Reports for the Rocky Flats Plant, Rocky Flats Plant,
Golden, Colorado, Quarterly and Annual Updates, Rocky Flats Environmental Technology Site,
Golden, Colorado. ‘

DOE, 1994, Programmatic Risk-Based Preliminary Remediation Goals for the Rocky Flats Plant,
Golden, Colorado, October.

DOE, 2000, Rocky Flats Environmental Technology Site Industrial Area Data Summary Report,
Golden, Colorado, September.

DOE, 2001, Draft Rocky Flats Environmental Technology Site Buffer Zone Data Summary
Report, Golden, Colorado, July.

DOE, 2002a, Industrial Area Sampling and Analysis Plan, Rocky Flats Environmental
Technology Site, Golden, Colorado, June.
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DOE, 2002b, Buffer Zone Sampling and Analysis Plan, Rocky Flats Environmental Technology

Site, Golden, Colorado, June.

DOE, 2003, Modification 1, Environmental Restoration RFCA Standard Operating Protocol
- Rocky Flats Environmental Technology Site, Golden, Colorado, July.

DOE, 2004, Industrial Area and Buffer Zone Sampling and Analysis Plan, Modification 1,
Rocky Flats Environmental Technology Site, Golden, Colorado, May.

DOE, EPA, and CDH, 1986, 1986 Compliance Agreement, CERCLA VIII-86-08 and RCRA
VIII 86-06, July.

DOE, EPA, and CDH, 1991, Interagency Agreement (IAG), Rocky Flats Plant, Golden,
Colorado, January.

DOE, CDPHE, and EPA 1996 Rocky Flats Cleanup Agreement (RFCA), Rocky Flats
Environmental Technology Site, Golden, Colorado, July.

DOE, CDPHE, and EPA, 2003 Modifications to the Rocky Flats Cleanup Agreement, Rocky
Flats Environmental Technology Site, Golden, Colorado, June.
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PAC REFERENCE NUMBER: NE-110

IHSS Number: 110

Current Operablel Unit: BZ

Former Operable Unit: 2

IHSS Group: Not Applicable
Unit Name: Trench T-3

This Final Update to the HRR for PAC NE-110 consolidates the information in the initial 1992
HRR and subsequent updates with information gained through the disposition of this THSS in
accordance with the RFCA accelerated action process. The disposition of IHSS 110 is
summarized in this update. The following HRR volumes contain [HSS 110 information:

Original Report — 1992 (DOE 1992);

Update Report — 1996 Annual (DOE 1996a);
Update Report — 1997 Annual (DOE 1997);
Update Report — 2000 Annual (DOE 2000a); and
Update Report — 2002 Annual (DOE 2002).

Date(s) of Qperation or Occurrence

After July 1954 to August 1968

Historical Summary

The term “East Trenches” refers to a group of disposal trenches that are located east of the IA
and within approximately 400 ft north and south of the East Access Road. The location of THSS
110 is shown on Figures 8 and 9. All of the East Trenches have similar operational histories.
The trenches are variable in length, with the average length being approximately 250 ft (Dow
1971). The trenches are reported to be approximately 10 ft deep and are provided with 2 ft of
soil cover. ' '

The East Trenches (T-3 through T-13 [PACs NE-110, NE-111.1 - NE-11.8, NE-1412, and NE-
1413]) were used primarily for the disposal of sanitary wastewater treatment plant sludge, which
consists primarily of concentrated organic matter (Dow 1970a). Sludge removed from the
wastewater treatment plant was placed on sludge drying beds (PAC 900-1300) and the dried
material removed from the sludge drying beds was placed in disposal trenches. An estimated
125,000 kilograms (kg) of sludge is buried in trenches T-2 through T-13 (Rockwell 1983). The
sanitary sludge disposal trenches were reported to be approximately 10 ft deep with 2 ft of soil
cover (DOE 1992).

Some uranium and plutonium contamination is present in the sludge disposed in the trenches. It
is reported that the older sludge would have primarily uranium contamination with newer sludge
having an increasing amount of plutonium contamination (Dow 1970a). Total reported long-
lived alpha activity present in the sludge ranged from a minimum of 382 picocuries per gram
(pCi/g) in August 1964 to a maximum of 3,591 pCi/g in June 1960 (Dow 1970a).

Uranium contamination may also be present in as many as 300 flattened drums that may have
been disposed in any of Trenches T-2 through T-11. Contaminated oils that had previously been
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held in the drums were burned in Oil Burn Pit No. 2 (PAC 900-153) from March 1957 to mid-
1965 (Dow 1970b, 1973).

On at least one occasion it is believed that 2,400 gallons of water and lathe coolant generated in
Building 444 was disposed in one of the East Trenches. This waste had an average activity of
150,000 disintegrations per minute per liter (dpm/L). It is believed that this is total alpha
activity. The activity of this material was reported as 1.35 x 108 disintegrations per minute
(dpm) with approximately 1.3 kg of depleted uranium present in the waste (Dow 1964). It is
unknown whether this material was in drums.

Trench T-3 was used primarily for the disposal of sanitary wastewater and sewage treatment
plant sludge. Miscellaneous waste including crushed drums, asphalt planking, and construction
debris was also disposed of in Trench T-3 (DOE 1996a). An estimated 300 or more flattened
drums contaminated with uranium were buried in Trench T-3 (DOE 1996a).

Approximately 2,400 gallons of water and lathe coolant generated in Building 444 was
reportedly disposed of in one of the East Trenches (not specifically Trench T-3). This waste had
an average activity of 150,000 dpm/L (believed to be total alpha activity). The activity of this
material was reported as 1.35 x 10® dpm with approximately 1.3 kg of depleted uranium present
in the waste. It is unknown whether this material was in drums (DOE 1992).

IHSS Investigations

OU 2 RFI/RI Activities

IHSS 110 was investigated as part of the OU 2 RCRA Facility Investigation/Remedial
Investigation (RFI/RI) in accordance with the OU 2 RFI/RI Work Plans (DOE 1991a, 1991b).
Three soil sampling boreholes, four monitoring wells, and eight soil vapor extraction (SVE)
boreholes were drilled and sampled to characterize the nature and extent of contamination in
Trench T-3. Volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs),
metals, and radionuclides were considered contaminants of concern (COCs) for this IHSS.
Results of the Phase II RFI/RI can be found in the OU 2 Phase II RFI/RI Report (DOE 1995).

Surface Soil

Surface soil in QU 2 was investigated by sampling randomly selected plots. One of these plots
was in the IHSS 110 area, and was sampled for SVOCs, pesticides/polychlorinated biphenyls
(PCBs), metals, and radionuclides. Five SVOCs and all PAHs were detected at relatively low .
concentrations. No pesticides or PCBs were detected, and calcium was the only metal detected
above background. Seven radionuclides were detected above background levels, but all were
well below RFCA soil ALs (DOE et al. 1996). '

. Subsurface Soil

Thirteen VOCs were detected in subsurface samples collected at Trench T-3. Tetrachloroethene
was detected in 49 percent of all samples, and chlorinated methanes (methylene chloride,
chloroform, and carbon tetrachloride) were each detected in approximately one-third of all
samples. Other detected VOCs include 2-butanone, acetone, trichloroethene, '
1,1,1-trichloroethane, 1,1-dichloroethene, 1,2-dichloroethane, and 1,2-dichloroethene. The
highest detections were of tetrachloroethene at 13,000,000 micrograms per kilogram (pg/kg) and
carbon tetrachloride at 700,000 pg/kg.
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“Free product” was reportedly encountered in one borehole drilled in IHSS 110, and nonaqueous
phase liquid (NAPL) was encountered and sampled from an SVE pilot test boring. Results
indicated the NAPL was composed chiefly of tetrachloroethene and trichloroethene with lesser
amounts of other chlorinated solvents, gasoline and diesel, and SVOCs such as naphthalene,
phthalate esters, n-nitrosodimethylamine, phenanthrene, and anthracene.

Bis(2-ethylhexylphthalate) was detected in 100 percent of IHSS 110 subsurface soil samples that
were analyzed for SVOCs. One other phthalate ester, two naphthalene compounds, and one
PAH were detected at frequencies of approximately 5 to 10 percent.

Metals detected above background levels in IHSS 110 included arsenic and cadmium in 19
percent and 30 percent of samples, respectively. Barium, calcium, lead, manganese, and silver
were also elevated in 4.8 to 9.5 percent of samples analyzed.

Plutonium-239/240, americium-241, and radium-226 were detected above subsurface soil
background levels in 68 percent, 42 percent, and 40 percent of all samples respectively.
Strontium-89/90 and uranium-238 were each elevated in 15.8 percent of samples, while tritium,
uranium-233/234, and uranium-235 were elevated in approximately 5 to 10 percent of samples.

Groundwater

Groundwater was sampled in the T-3 and T-4 area. The COCs included VOCs, SVOCs,
pesticides, metals, and radionuclides. Chlorinated solvents were the primary contaminants in
groundwater, with trichloroethene, carbon tetrachloride, and tetrachloroethene at concentrations
greater than RFCA groundwater ALs (DOE et al. 1996). Other contaminants detected included
metals and radionuclides at levels exceeding background but not exceeding RFCA groundwater
AlLs.

The East Trenches Plume Treatment System collects and treats VOC-contaminated groundwater
emanating from the area around Trench T-3 and Trench T-4. The treatment system, which was

~completed in September 1999, consists of a 1,200-ft-long collection system, and two reactive

iron treatment cells. That project is described in the Final East Trenches Plume Project Closeout
Report (DOE 2000b).

Installation of a mobile SVE and treatment system began in August 1993. The purpose of the
treatment system was to evaluate SVE treatment at the Site. Pilot testing was conducted between
February and June 1994 (DOE 1994). A full-scale system was never constructed and instead, a
source removal was conducted in 1996.

Trench T-3 Source Removal

Results of the OU 2 RFI/RI at Trenches T-3 and T-4 indicated a source of chlorinated solvent
contamination in groundwater was present at these trenches in the form of NAPL and
contaminated subsurface soil.

Based on these findings, a source removal action was conducted in summer 1996 to excavate and
treat contaminated material using low-temperature thermal desorption. This action was in
accordance with the Proposed Action Memorandum (PAM) for the Source Removal at Trenches
T-3 and T-4, Revision 2, dated March 28, 1996 (DOE 1996b). Approximately 1,706 cubic yards
(cy) of VOC-contaminated material was removed from Trench T-3 and treated.

Excavation was completed July 3, 1996, and treatment of Trench T-3 material was completed by
July 11, 1996. The completion report for the project details the treatment process, contaminants
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removed, condition of the trench following the removal action, and analytical results
(DOE 1996c). '

Approximately 200 cy of debris (primarily crushed drums) were removed from the trench,

treated if contaminated with VOCs, and packaged for off-site disposal. During packaging, 1 to 2

pounds of a black material was released from a drum and spread over a small work area. The
material was found to be radioactive and may have been depleted uranium. Two roll-off
containers and two waste-crates were used to contain the soil contaminated with this material
(DOE 1996¢). The containers were shipped to an approved off-site disposal facility.

Soil treated as part of the source removal action was returned to the trench upon review of the
post-treatment analytical data to.confirm cleanup ALs were met. Debris excavated from the
trench was characterized, treated, size-reduced, and containerized. Containerized debris was
shipped to the Nevada Test Site (NTS) in September 1997. The source removal action for
Trench T-3 removed contamination sources in accordance with cleanup values stipulated in the
PAM. Review of the analytical data from this removal action indicated disposal of the 2,400
gallons of water and lathe coolant from Building 444 did not occur in Trench T-3. Analytical
data for this project are documented in the Completion Report for the Source Removal at
Trenches T-3 and T-4, I[HSSs 110 and 111.1 (DOE 1996c¢).

In 1999, the East Trenches groundwater remediation project was completed which collected and:
treated a plume of contaminated groundwater from the East Trenches area. That project is
described in the Final East Trenches Plume Project Closeout Report (DOE 2000).

. Accelerated Action Activities

In 2004, early accelerated action results for samples collected in the backfill overlying Trenches
T-6 and T-8 indicated this material was contaminated with plutonium-239/240 at activities
exceeding the WRW soil AL (DOE et al. 2003). Because OU 2 and the Trench and Mound Site
Characterization sampling programs focused on the contents of the trenches and not the backfill
covering them, sampling data for the backfill were limited. Therefore, DOE and the regulatory
agencies agreed that additional samples would be collected at Trenches T-3, T-4, T-5, T-10, and
T-11 in the A and B depth intervals (0-0.5 ft bgs and 0.5-2.5 ft bgs). Radionuclides were the
only analytes. The additional sampling was documented in a Regulatory Contact Record (RCR)
dated September 2, 2004, and was conducted as part of the accelerated action sampling for IHSS
Group 900-12 (DOE 2005).

For Trench T-3, a total of six samples were collected from three locations. All results were less
than RFCA WRW soil ALs (DOE et al. 2003), and therefore no additional remediation was
required (DOE 2005).

No Further Action Recommendation

The post-treatment levels of VOCs in the treated soil returned to Trench T-3 were below the
thermal desorption unit performance standards specified in the PAM (DOE 1996b), as
documented in the completion report (DOE 1996¢). Additionally, the excavation verification
sample results for the contaminants of concern from Trench T-3 were below the cleanup values
stipulated in the PAM (DOE 1996¢). These cleanup values were consistent with the RFCA
Tier [ subsurface soil ALs (DOE et al. 1996). Detectable VOCs in the excavation verification
samples for Trench T-3 included carbon tetrachloride in one sample at a concentration of 1.8
parts per million (ppm) and tetrachloroethene in three samples with concentrations ranging from
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0.74 ppm to 6.3 ppm. Approved cleanup levels for carbon tetrachloride and tetrachloroethene
were 11 ppm and 11.5 ppm, respectively (DOE 1996c).

THSS 110 was proposed for NFA in the 1997 and 2000 Annual Updates to the HRR because the
source removal and treatment goals specified in the PAM (DOE 1996b) were achieved and were

-consistent with the ALs agreed upon in RFCA (DOE 1996d). In accordance with the PAM

(DOE 1996b), the source removal was considered complete because the verification sample
concentrations were below cleanup levels and/or completed upon reaching groundwater or
bedrock.

The regulatory agencies approved an NFA as proposed for IHSS 110 on October 2, 2001. The
NFA agreement, however, was conditional based upon clarification regarding why an original
HRR (DOE 1992) reference pertaining to 2,400 gallons of lathe coolant was deleted from the
PAC NE-110 Narrative Update in the Annual Update for FY2000. As agreed, an explanation is
provided in the Comments section below. Regulatory agency concurrence of NFA status for
IHSS 110 was received in 2003 (EPA 2003).

Following accelerated action sampling of trench cover material in 2004, NFAA was again
proposed for Trench T-3 in an Addendum to the No Further Action Justification for Trenches

“T-3 and T-4 (DOE 2005). DOE received EPA (the Lead Regulatory Agency [LRA]) approval of

the NFAA status for NE-110 on March 7, 2005 (EPA 2005).

Comments

~The PAC Narrative Update for PAC NE-110 submitted in the 1997 Annual Update to the HRR

states that no evidence could be found either from physical excavation or analytical data review
to support the 1992 HRR reference pertaining to 2,400 gallons of lathe coolant being disposed of
in one of the East Trenches. Recent additional review of referenced material supporting the 1992
HRR did not provide further details as to where the lathe coolant was disposed. The 2000
Annual Update removed text regarding the lathe coolant because the PAC Narrative was site-
specific to current information regarding Trench T-3. The 1992 HRR for the East Trenches is

. generally comprehensive, grouping all the information for all the trenches and is not site-
specific. It is also possible that the liquid potentially disposed of in one of the East Trenches was °

diluted sufficiently so that no residual effect was identified, or that the coolant never reached the
East Trenches.
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PAC REFERENCE NUMBER: NE-111.1

IHSS Number: 111.1

Current Operable Unit: BZ

Former Operable Unit: 2

IHSS Group: : Not Applicable
Unit Name: Trenéh T-4

This Final Update to the HRR for PAC NE-111.1 consolidates the information in the initial 1992
HRR and subsequent updates with information gained through the disposition of this IHSS in
accordance with the RFCA accelerated action process. The disposition of IHSS 111.1 is
summarized in this update. The following HRR volumes contain [HSS 111.1 information:

Original Report — 1992 (DOE 1992);

Update Report — 1996 Annual (DOE 1996a);
Update Report — 1997 Annual (DOE 1997);
Update Report — 1999 Annual (DOE 1999); and
Update Report — 2003 Annual (DOE 2003).

Date(s) of Operation or Occurrence

July 1954 to August 1968

Historical Summary

The term “East Trenches” refers to a group of disposal trenches that are located east of the IA
and within approximately 400 ft north and south of the East Access Road. The location of
Trench T-4 1s shown on Figures 8 and 9. All of the East Trenches have similar operational
histories. The trenches are variable in length, with the average length being approximately 250 ft
(Dow 1971). The trenches are reported to be approx1mately 10 ft deep and are prov1ded with 2 ft
of soil cover.

Not all documents pertaining to theEast Trenches have presented a consistent numbering
system. Current trench numbering reflects several modifications. Comparisons of a 1983
document to earlier documents indicate a trench that had previously been referred to as Trench
T-4 became T-11, while the T-4 designation was applied to an extension of T-3 (Dow 1970a;
Rockwell 1983).

The East Trenches (T-3 through T-13 [PACs NE-110, NE-111.1 - NE-11.8, NE-1412, and NE-

- 1413]) were used primarily for the disposal of sanitary wastewater treatment plant sludge, which
consists primarily of concentrated organic matter (Dow 1970a). Sludge removed from the
wastewater treatment plant was placed on sludge drying beds and the dried material removed

from the sludge drying beds was placed in disposal trenches. An estimated 125,000 kg of sludge -

is buried in trenches T-2 through T-13 (Rockwell 1983).

Some uranium and plutonium contamination is present in the sludge disposed in the trenches. It -

is reported that the older sludge would have primarily uranium contamination with newer sludge
having an increasing amount of plutonium contamination (Dow 1970a). Total reported long-

25




Rocky Flats Environmental Technology Site
FY2005 Final Historical Release Report October 2005

lived alpha activity present in the sludge ranged from a minimum of 382 pCi/g in August 1964 to
a maximum of 3,591 pCi/g in June 1960 (Dow 1970a).

Uranium contamination may also be present in as many as 300 flattened drums that may have
been disposed in any of Trenches T-2 through T-11. Contaminated oils that had previously been
held in the drums were burned in Oil Burn Pit No. 2 (IHSS 153) from March 1957 to mid-1965
(Dow 1970b, 1973a).

Other materials disposed in the East Trenches include approximately 130,000 square feet (ft%) of
asphalt planking from the Solar Evaporation Ponds (SEP) (PAC 000-101), which were disposed
in T-4 and T-11 in 1963. On at least one occasion it is believed that 2,400 gallons of water and
lathe coolant generated in Building 444 was disposed in one of the East Trenches. This waste
had an average activity of 150,000 dpm/L. It is believed that this is total alpha activity. The
activity of this material was reported as 1.35 x 10® dpm with approximately 1.3 kg of depleted
uranium present in the waste (Dow 1964). It is unknown whether this material was in drums.

Trench T-4 was used primarily for the disposal of sanitary wastewater and sewage treatment
plant sludge. The sanitary sludge disposal trenches were reported to be approximately 10 ft deep
with 2 ft of soil cover (DOE 1992). Miscellaneous waste including crushed drums, asphalt
planking, and construction debris was also disposed of in Trench T-4 (DOE 1996a). Flattened
drums were identified in Trench T-4 (DOE 1996¢).

IHSS Investigations

OU 2 RFI/RI Activities

THSS 111.1 was investigated as part of the OU 2 RFI/RI in accordance with the OU 2 RFI/RI
Work Plans (DOE 1991a, 1991b). Three soil sampling boreholes, four monitoring wells, and
eight SVE boreholes were drilied and sampled to characterize the nature and extent of
contamination in Trench T-4. VOCs, SVOCs, metals, and radionuclides were considered COCs
for this IHSS. The results of the Phase II RFI/RI can be found in the OU 2 FRI/RI Report (DOE
1995).

Surface Soil

Surface soil in QU 2 was investigated by sampling randomly-selected plots. One of these plots
was in the [HSS 111.1 area, and was sampled for SVOCs, pesticides/PCBs, metals, and
radionuclides. Five SVOCs, all PAHs, were detected at relatively low concentrations. No
pesticides or PCBs were detected, and calcium was the only metal detected above background.
Seven radionuclides were detected above background levels, but all were well below RFCA soil
ALs (DOE et al 1996).

Subsurface Soil

Six VOCs were detected in subsurface samples collected at Trench T-4 (IHSS 111.1). Detected
VOCs include 1,1,2,2-trichloroethane, acetone (140 pg/kg), dichloromethane, tetrachloroethene
(12,000 pg/kg), trichloroethene (1,000 pg/kg), and toluene; 4,4-DDT and Arolclor-1254 were
detected at one location.

Metal COCs included arsenic and cadmium, although most metals were detected at
concentrations greater than background.
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Plutonium-239/240, americium-241, and uranium-233/234, uranium-235, and uranium-238 were
detected above subsurface soil background levels. Maximum activities include plutonium-
239/240 at 15 pCi/g, americium-241 at 3 pCi/g, uranium-233/234 at 192 pCi/g, uranium-235 at
11.5 pCi/g, and uranium-238 at 113 pCi/g.

Groundwater

Groundwater was sampled in the IHSS 111.1 area where the COCs included VOCs, SVOCs,
pesticides, metals, and radionuclides. Chlorinated solvents were the primary contaminants in
groundwater, with trichloroethene, carbon tetrachloride, and tetrachloroethene at concentrations
greater than RFCA groundwater ALs. Other contaminants detected included metals and
radionuclides at levels exceeding background but not exceeding RFCA groundwater ALs (DOE
et al. 1996).

The East Trenches Plume Treatment System collects and treats VOC-contaminated groundwater
emanating from the area around Trench T-3 and Trench T-4. The treatment system, which was
completed in September 1999, consists of a 1,200-ft-long collection system, and two reactive
iron treatment cells. That project is described in the Final East Trenches Plume Project Closeout
Report (DOE 2000).

Trench T-4 Source Removal

Results of the OU 2 RFI/RI at both Trenches T-3 and T-4 indicated a source of chlorinated
solvents was present at these trenches in the form of NAPL and contaminated soil, and that
groundwater had been contaminated as a result.

Based on these findings, a source removal action was conducted in summer 1996 to excavate and
treat contaminated material using low-temperature thermal desorption. This action was
conducted in accordance with the PAM for the Source Removal at Trenches T-3 and T-4
(Revision 2, dated March 28, 1996 (DOE 1996¢). Approximately 2,090 cy of VOC-
contaminated material was removed from Trench T-4 (IHSS 111.1) and treated. The completion
report for the project details the treatment process, contaminants removed, condition of the
trench following the removal action, and analytical results (DOE 1996b). '

Approximately 150 cy of debris--primarily crushed drums and miscellaneous construction
debris--was also removed from Trench T-4, treated by low-temperature thermal desorption if
contaminated with VOCs, and packaged for off-site disposal. The soil treated as part of the
source removal action was returned to the trench. Debris excavated from the trench was also
treated, size reduced, containerized, and characterized. The containerized debris was shipped to
NTS in September 1997.

The source removal action for Trench T-4 resulted in the removal of contamination sources with
concentrations greater than the cleanup values stipulated in the PAM with the exception of one
area. As detailed in the PAM, excavation at Trench T-4 would stop if bedrock was encountered
(DOE 1996b). Bedrock was encountered in the excavation at approximately 20 ft bgs. With
concurrence from EPA and CDPHE, excavation ceased and verification samples were collected.
The results for these samples indicated the cleanup levels specified in the PAM (DOE 1996b)
were achieved in all but 1 of the 16 sampling grids. A level of 22 ppm of trichloroethene was
detected in the sample from primary grid 32 (DOE 1996¢).
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In accordance with an agreement with the regulatory agencies, approximately 250 cy of soil from
Trenches T-3 and T-4 with radiological activity greater than RFCA Tier Il soil ALs
(DOE 1996d) were returned to Trench T-4 within a geotextile liner (DOE 1996c¢).

The maximum activities of radionuclides in the geotextile were 4.36 pCi/g of uranium-234, 5.75
pCi/g of uranium-235, 358.44 of uranium-238, 3.11pCi/g of americium-241, and 15.57 pCi/g of
plutonium-239/240 (DOE 2003).

Accelerated Action Activities

In 2004, early accelerated action results for samples collected in the backfill overlying Trenches
T-6 and T-8 indicated this material was contaminated with plutonium-239/240 at activities
exceeding the WRW AL. Because OU 2 and the Trench and Mound Site Characterization
sampling programs focused on the contents of the trenches and not the backfill covering them,
sampling data for the backfill were limited. Therefore, DOE and the regulatory agencies agreed
that additional samples would be collected at Trenches T-3, T-4, T-5, T-10, and T-11 in the A
and B depth intervals (0-0.5 ft bgs and 0.5-2.5 ft bgs). Radionuclides were the only analytes.
The additional sampling was documented in an RCR dated September 2, 2004, and was
conducted as part of the accelerated action sampling for THSS Group 900-12.

For Trench T-4, a total of six samples were collected from three locations on September 23,
2004. The plutonium-239/240 result for the 0- to 0.5-ft sample collected at CW42-009 was
74.39 pCi/g, which exceeded the WRW AL of 50 pCi/g. The hot spot identified at CW42-009
was remediated in October 2004. A volume of soil occupying 4 ft by 4 ft by 1.3 ft was removed.
Five confirmation samples were collected from the excavation and analyzed by alpha
spectroscopy. All results were below WRW soil ALs.

No Further Action Recommendation

The SSRS and RFCA Tier II soil ALs were applied to the buried soil that is enveloped in a
geotextile liner in this IHSS. Uranium-238 is the only analyte whose concentration in the soil
exceeds the soil ALs, and it exceeds the uranium-238 RFCA Tier II soil AL in only one sample
(and only by 2 percent). Furthermore, Trench T-4 is not in an area prone to landslides where the
soil could become exposed at the surface in the future; and there is a downgradient groundwater
collection and treatment system to capture contamination, if any, that may be released at Trench
T-4. There is no potential for surface water standards to be exceeded at a Point of Compliance
(POC) because of the downgradient groundwater treatment system and the insignificance of the
erosional pathway. Accordingly, removal of the buried soil in Trench T-4 was not required.

- NFAA for Trench T-4 was proposed in the 1997 Annual Update for the HRR (DOE 1997), and
DOE obtained regulatory agency approval of the NFAA status of Trench T-4 on July 9, 1999
(CDPHE and EPA 1999). Comments provided with the approval letter indicate the approval
may need to be reviewed if the ALs were revised in the future. New soil ALs, for protection of a
WRW, were approved in June 2003 (DOE et al. 2003). The buried soil in Trench T-4 that is
enveloped in a geotextile fabric was reassessed using the new ALs and the SSRS.

DOE received EPA (the LRA) and CDPHE approval of NFAA status for PAC NE-111.1 on July
12,2003 (CDPHE and EPA 2003).
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Following accelerated action sampling and soil removal, NFAA was again proposed for IHSS
111.1 in an Addendum to the NFAA Justification for NE-110 and NE-111.1 (DOE 2005). DOE
received EPA (the LRA) approval of the Addendum on March 7, 2005 (EPA 2005).

References

CDPHE and EPA, 2003, Correspondence to J. Legare, DOE RFFO, from S. Gunderson, CDPHE
and T. Rehder, EPA Region VIIL, RE: No Further Action Justification for Ash Pits PAC
Reference Numbers SW 133.1, SW-133.2, SW-133.4, and 1702 (dated June 11, 2003), NFAA
Justification for Trench T-7 PAC Reference Number: NE-111.4 (dated May 21, 2003), NFAA
Justification for Trenches T-3 and T-4 PAC Reference Numbers 110 and 111.1 (dated May 21,
2003), June 12.

DOE, 1991a, Technical Memorandum 1, Final Phase II RCRA Facility Investigation/Remedial
Investigation Work Plan (Alluvial), 903 Pad, Mound, and East Trenches Areas (Operable Unit
No. 2), Rocky Flats Plant, Golden, Colorado, August.

DOE, 1991b, Final Phase II RFI/RI Work Plan (Bedrock), 903 Pad, Mound, and East Trenches
Areas (Operable Unit No. 2), Rocky Flats Plant, Golden, Colorado, June.

DOE, 1992, Historical Release Report for the Rocky Flats Plant, Rocky Flats Plant, Golden,
. Colorado, June. '

DOE, 1995, Final Phase II RFI/RI Report, 903 Pad, Mound, and East Trenches Area, Operable
Unit No. 2, Rocky Flats Environmental Technology Site, Golden, Colorado, October.

DOE, 19964, Historical Release Report 1996 Annual Update, Rocky Flats Environmental
Technology Site, Golden, Colorado, September.

DOE, 1996b, Proposed Action Memorandum for the Source Removal at Trenches T-3 and T-4
IHSSs 110 and 111.1, Reviston 2, RF/ER-95-111.UN, Rocky Flats Environmental Technology
Site, Golden, Colorado, March.

DOE, 1996¢, Completion Report for the Source Removal at Trenches T-3 and T-4 IHSSs 110
and 111.1, RF/ER-96-0051, Revision 2, Rocky Flats Environmental Technology Site, Golden,
Colorado, September.

DOE, 1996d, Letter from S. Slaten, DOE Rocky Flats Field Office, to T. Rehder, EPA, RE:
Agreements reached regarding disposition of soils excavated from Ryan’s Pit, T-3, and T-4,
Rocky Flats Environmental Technology Site, Golden, Colorado.

DOE, 1997, Historical Release Report 1997 Annual Update, Rocky Flats Environmental
Technology Site, Golden, Colorado, September.

DOE, 1999, Historical Release Report 1997 Annual Update, Rocky Flats Environmental
Technology Site, Golden, Colorado, September.

DOE, 2000, Final East Trenches Plume Project Closeout Report, Fiscal Year 1999, Rocky Flats
Environmental Technology Site, Golden, Colorado, September.

DOE, 2003, Historical Release Report 2003 Annual Update, Rocky Flats Environmental
Technology Site, Golden, Colorado, September.

29




Rocky Flats Environmental Technology Site
FY2005 Final Historical Release Report : October 2005

DOE, 2005, Addendum No Further Accelerated Action Justification for Trenches T-3 and T-4
PAC Reference Numbers NE-110 and NE-111.1, Rocky Flats Environmental Technology Site,
Golden, Colorado.

Dow, 1964, Employee notes dated 12/14/64 and 12/15/64, Dow Chemical Company.

Dow, 1970a, A Summary of On Site Radioactive Waste Disposal, E. A. Putzier, Dow Chemical
Company, April 22, 1970.

Dow, 1970b, Summary of Contaminated Waste Storage Burial at the Rocky Flats Plant Site,
transmitted to Myron C. Waddell (Colorado Health Planning Council) by Martm B. Biles,
. Director of Division of Operational Safety, December 22, 1970.

- Dow, 1971, Aerial Photo dated August 6, 1971, Dow Chemical Company
Dow, 1973, Response to F. Gillies Questions, Notes by J.F. Willging, Dow Chemical Company.

EPA, 2005, Correspondence to J. Legare, DOE RFPO, from C. M. Aguilar, EPA Region VIII,
RE: Draft Addendum No Further Accelerated Action Justification for Trenches T-3 and T-4,
March 7, 2005.

DOE, CDPHE, and EPA, 1996, Rocky Flats Cleanup Agreement, Rocky Flats Environmental
Technology Site, Golden, Colorado, July.

DOE, CDPHE, and EPA, 2003, Modifications, Rocky Flats Cleanup Agreement, Rocky Flats
Environmental Technology Site, Golden, Colorado, June.

EPA and CDPHE, 1999, Correspondence to J. Legare, DOE RFFO, from T. Rehder, EPA
Region VIII, and S. Gunderson, CDPHE, RE: 1997 Annual HRR Review, July 9.

Rockwell, 1983, Environmental Inventory - Update Information on Burial Sites at Rocky Flats,
EA-321-83-240, C.T. Illsley, Rockwell International, Rocky Flats Plant, Golden, Colorado,
January 28.

30




Rocky Flats Environmental Technology Site
FY2005 Final Historical Release Report , October 2005

PAC REFERENCE NUMBERS: NE-111.2, NE-11 1.3, NE-111.5 - NE-111.8

IHSS Reference Numbersv: 111.2, 111.3,111.5-111.8

Current Operable Unit: BZ

Former Opérable Unit: 2

IHSS Group: 900-12

Unit Names: Trenches T-5, T-6, T-8, T-9a, T-9b, T-10, and T-11.

This Final Update to the HRR for PACs NE-111.2, NE-111.3, NE-111.5, NE-111.6a, NE-
111.6b, NE-111.7, and NE-111.8 consolidates the information in the initial 1992 HRR and
subsequent updates with information gained through the disposition of these IHSSs in
accordance with the RFCA accelerated action process. The disposition of IHSSs 111.2, 111.3,
111.5, 111.6a, 111.6b, 111.7, and 111.8 is summarized in this update. The following HRR
volumes contain information for THSSs 111.2, 111.3, 111.5, 111.6a, 111.6b, 111.7, and 111.8:

Original Report — 1992 (DOE 1992).
Date(s) of Operation or Occurrence

July 1954 to August 1968

Historical Summary

The term “East Trenches” refers to a group of disposal trenches that were located east of the IA
and within approximately 400 ft north and south of the East Access Road. All of the East
Trenches have similar operational histories, but some have been written up separately for
purposes of the Final Update to the HRR. This writeup pertains only to Trenches T-5, T-6, T-8,
T-9a, T-9b, T-10, and T-11 (IHSSs 111.2, 111.3, 111.5, 111.6a, 111.6b, 111.7, and 111.8).

Other trenches in the East Trenches are considered separately in this HRR Update because of
having been remediated or proposed for NFAA as separate entities. These other trenches include
T-3, T-4, T-7, T-12, and T-13 (IHSSs 110, 111.1, and 111.4, and PACs NE-1412 and NE-1413).
Figures 8 and 9 indicate the locations of the trenches. :

The trenches are variable in length, with the average length being approximately 250 ft (Dow
1971). The trenches are reported to be approximately 10 ft deep and are provided with 2 ft of
soil cover. : _ ,

The East Trenches (T-3 through T-13) were used primarily for the disposal of sanitary
wastewater treatment plant sludge, which consisted primarily of concentrated organic matter
(Dow 1970a). Sludge removed from the wastewater treatment plant was placed on sludge drying
beds and the dried material removed from the sludge drying beds was placed in disposal
trenches. An estimated 125,000 kg of sludge is buried in trenches T-2 through T-13

(Rockwell 1983).

Uranium and plutonium contamination were in the sludge. Total reported long-lived alpha
activity present in the sludge ranged from a minimum of 382 pCi/g in August 1964 to a
maximum of 3,591 pCi/g in June 1960 (Dow 1970a). Uranium contamination may also be
present in 300 flattened drums that may have been disposed in any of East Trenches.
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Other materials that may be present in the East Trenches including: contaminated oils that had
previously been held in the drums that were burned in Oil Burn Pit No. 2 (PAC 900-153),
approximately 130,000 ft* of asphalt planking from the redesign of SEP Pond 207A (PAC 000-
101), lathe coolant generated in Building 444with an average activity of 150,000 dpm/L,
depleted uranium, scrap metal, and junk were buried in Trench 9a (Rockwell 1983).

Between 1977 t01983, soil samples were collected from Trenches T-9a, T-10, and T-11. Soil
from Trench T-9a was found to vary from 0.40 to 68 pCi/g in plutonium activity, and from 2.4 to
450 pCi/g uranium activity. Trench T-10 was found to contain from 0.18 to 14 pCi/g plutonium
activity and from 40 to 126 pCi/g uranium activity. Trerich T-11 was found to contain 4.5 to 50
pCi/g plutonium activity and 0.9 to 158 pCi/g in uranium activity (Rockwell 1983).

IHSS Investigations

OU 2 RFI/RI Activities

In accordance with the OU 2 RFI/RI Work Plans (DOE 1991a, 1991b), the East Trenches were
characterized during the Phase I and Phase IT OU 2 RFI/RI Investigations, but these
investigations did not provide the data necessary to determine dimensions and boundaries of the
trenches, or areas of high concentration of contaminants in the trenches (DOE 1995a). For
example, while at least one borehole was drilled into each trench, drilling through the base of the
trenches into the underlying soil excluded because of the uncertainties in the trench contents, and
in whether the area beneath the trenches was contaminated. Drilling through the trenches could
potentially have created pathways for contaminants to migrate downward into uncontaminated
areas.

Trenches and Mound Site Characterization Activities

In 1995 and 1996, further investigations of the East Trenches area were conducted in accordance
with the Trenches and Mound Site Characterization Work Plan (DOE 1995b). This investigative
program used several approaches to meet project objectives: historical data were compiled to
identify potential contaminants, trench location, and size; aerial photographs were examined to
identify disturbed areas, verify trench dimensions, and determine dates of operation; a visual
survey was conducted to identify features on the ground and to lay out a geophysical sampling
grid; two electromagnetic surveys were conducted to delineate magnetic anomalies and trench
boundaries; ground penetrating radar (GPR) surveys were conducted to better determine trench
depth and extent; soil gas surveys were conducted to identify and delineate VOC plumes; and
subsurface soil sampling was conducted to verify soil gas survey results and to better define the
extent of metal and radionuclide contamination (DOE 1996).

With regard to Trenches T-5, T-6, T-8, T-9a, T-9b, T-10, and T-11 (IHSSs 111.2, 111.3, 111.5,
111.6a, 111.6b, 111.7, and 111.8), the Trenches and Mound Site Characterization Report
concluded that there were no contaminant concentrations or activities in subsurface soil
exceeding the applicable 1996 RFCA soil ALs (DOE et al. 1996), and no groundwater
contaminant plumes originating from these particular trenches. Upper hydrostratigraphic unit
(UHSU) monitoring wells installed in the T-5 through T-9a/b area were frequently dry,
indicating the frequent absence of a groundwater pathway. Based on the absence of both sources
at Trenches T-5, T-6, and T-8 through T-11 and viable pathways, it was recommended that these
trenches not be remediated.
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Accelerated Action Activities

Accelerated action sampling in accordance with BZSAP Addendum #BZ-04-2 (DOE 2003b) was
conducted at Trenches T-5, T-6, T-8, T-9a, T-9b, T-10, and T-11 in order to fill gaps in the
existing data (DOE 2003b). Soil from Trenches T-6, T-8, T-9a, and T-9b was collected at
multiple depths and analyzed for multiple analyte groups because limited historical data were
available. Soil from Trenches T-5, T-10, and T-11 was sampled only from the surface and near-
surface intervals (less than 2.5 ft bgs) because sufficient historical data existed for deeper soil.
Radionuclides were the only COCs identified for these samples (DOE 2005).

IHSS 111.2, Trench T-5

Based on results of the OU 2 RFI/RI, seven VOCs were detected in subsurface soil including
acetone at a maximum concentration of 2,400 pg/kg and 1,2-dichloroethane at 100 pg/kg. All
other VOC concentrations were close to detection limits. SVOC concentrations were also low.
The maximum arsenic concentration was 14.6 milligrams per kilogram (mg/kg) and the
maximum cadmium concentrations was 3.8 mg/kg. Americium-241, cesium-137, and
plutonium-239/240 were the only radionuclides at activities greater than background with
maximum activities of 0.53, 0.1, and 6 pCi/g, respectively (DOE 1995).

The results of the Trenches and Mound Site characterization (DOE 1996) indicated the
maximum concentrations of arsenic was 14.6 mg/kg, nickel was 173 mg/kg, and cadmium was
20.8 mg/kg. The maximum radionuclide activities were 2.09 pCi/g of americium-241 and 11.8
pCi/g of plutonium-239/240.

Results of accelerated action soil sampling (DOE 2005) indicated that maximum activities or
radionuclides were americium-241at 1.30 pCi/g, plutonium-239/240 at 5.54 pCi/g, uranium-234
at 3.84 pCi/g, uranium-235 at 0.27 pCi/g, and uranium-238 at 3.84 pCi/g in soil from 0 to 3 ft
below the surface. Soil removal was not required at Trench S.

IHSS 111.3, Trench T-6

Based on results of the OU 2 RFI/RI (DOE 1995), five VOCs were detected. Toluene had the
highest concentration at 56 pg/kg. The rest of the VOCs and SVOCs were near detection limits.
All metals were at concentrations less than background. The maximum activity of americium-
241 was 0.042 pCi/g, and the maximum activity of plutonium-239/240 was 0.39 pCi/g.

The maximum activities of radionuclides found during the Trenches and Mound Site
characterization (DOE 1996) were 0.04 pCi/g of americium-241, 0.39 pCi/g of plutonium-
239/240, 6.93 pCi/g of uranium-233/234, and 0.23 pCi/g of uranium-235.

Accelerated action soil sampling results (DOE 2005) indicated RFCA WRW soil AL (DOE et al.
2003) exceedances were present in soil collected from one sampling location at Trench T-6.
Plutonium-239/240 was present at 237.0 pCi/g from 0 to 0.5 ft bgs, at 195.68 pCi/g from 0.5 to
2.5 ft bgs, and 123.18 pCi/g from 2.5 to 4.5 ft bgs. Based on characterization results, a RFCA
(DOE et al. 1996) accelerated action to remove plutonium-239/240 contaminated soil from
Trench T-6 (IHSS 111.3) was conducted in accordance with ER RSOP Notification #04-13
(DOE 2004). The Trench T-6 excavation was approximately 115 ft by 23 ft by 3 ft (DOE 2005).
After soil removal activities, plutonium-239/240 activities ranged from 3.41 to 14.12 pCi/g in
soil from O to 3 ft bgs.
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THSS 111.5, Trench T-8

Nine VOCs and SVOCs were detected during the Phase II RFI/RI (DOE 1995), however, other
than acetone (maximum concentration of 1,700 pug/kg) their concentrations were near or below
quantification limits. Metals were detected with maximum concentrations of 28.4 mg/kg of
arsenic, 5.6 mg/kg of cadmium, and 45.6 mg/kg of lead. Americium-241, plutonium-239/240,
and uranium-235 had maximum activities of 0.05, 0.24, and 0.13 pCi/g, respectively.

Maximum concentrations of metals greater than background values detected in soil characterized
during the Trenches and Mound Site investigation include 30.8 mg/kg of arsenic, 5.5 mg/kg of
cadmium, 193 mg/kg of chromium, and 45.6 mg/kg of lead. Additionally, maximum
radionuclide activities include 104.9 pCi/g of americium-241, 642.4 pCi/g of plutonium-239/240,
9.38 pCi/g of uranium-233/234, and 0.37 pCi/g of uranium-235 (DOE 1996).

Accelerated action characterization results (DOE 2005) indicated that plutonium-239/240
activities exceeded the RFCA WRW soil ALs at 0.5 to 2.5 (84.59 pCi/g), 2.5 to 4.5 (756.30
pCi/g), and 4.5 to 6.5 ft (695.40 pCi/g) bgs. Americium-241 activities also exceeded the RFCA

“WRW soil at 132.70 pCi/g at 0.5 to 2.5 ft and at 122.00 pCi/g at 2.5 to 4.5 ft bgs. Based on
characterization results a RFCA (DOE et al 1996) accelerated action to remove
plutonium-239/240 and americium-241 contaminated soil from Trench T-8 (IHSS 111.5) was
conducted in accordance with ER RSOP Notification #04-13 (DOE 2004). The Trench T-8
excavation was approximately 122 ft by 20 ft by 3 ft (DOE 2005). Residual contamination in
Trench T-8 includes plutonium and americium activities exceeding the RFCA WRW soil AL
(DOE et al. 2003) at depths ranging from 3 to 10 ft bgs. Americium-241 is present at an activity
of 104.9 pCi/g below 3 ft. Plutonium-239/240 is present at depths greater than 3 ft at three
locations and ranges from 98.84 to 642 pCi/g. These exceedances do not require remediation
under RFCA because they are greater than 3 ft bgs. Trench T-8 also contains a chromium

~ exceedance (4,600 mg/kg) in the 3 to 8 ft depth interval.

IHSSs 111.6 and 111.6b, Trenches 9a and 9b

Twelve VOCs and eight SVOCs were detected in subsurface soil samples during the Phase II
RFI/RI (DOE 1995). The maximum concentrations are 230 pug/kg of total xylenes, 47 ug/kg of
toluene, 710 pg/kg of acetone, 90 pg/kg of 1,2-dichloroethene, 34 pg/kg of 1,2-dichloroethane;
and 570 pg/kg of pyrene. All other VOCs and SVOCs were close to or less than quantification
limits. One sample contained soil with 250 pg/kg of Aroclor-1254. Maximum metal
concentrations were 18.5 mg/kg of arsenic, 3.6 mg/kg of cadmium, and 33.6 mg/kg of lead. The
maximum activities of radionuclides included americium-241 at 0.04 pCi/g, plutonium-239/240
at 2.88 pCi/g, uranium-233/234 at 0.18 pCi/g, uranium-235 at 0.18 pCi/g, and uranium-238 at
2.95 pCi/g. ' ' '

During the Trenches and Mound characterization (DOE 1996), one sample contained 16,000
pg/kg of trichloroethene that exceeded the RFCA Tier [ subsurface soil AL (DOE et al. 1996).
Maximum concentrations of metals greater than background included 22.8 mg/kg of arsenic, 3.6
mg/kg of cadmium, 39.5 mg/kg of lead, 1.4 mg/kg of mercury, and 219 mg/kg of silver.
Americium-241 was detected at a maximum activity of 0.04 pCi/g, plutonium-239/240 at 0.15
pCi/g, uranium-233/234 at 11.4 pCi/g, uranium-235 at 0.53 pCi/g, and uranium-238 at 11.95
pCi/g.
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Accelerated action characterization results (DOE 2005) indicated that americium-241 activities
ranged from 0.50 to 6.8 pCi/g and plutonium-239/240 activities ranged from 3.69 pCi/g to 38.73
pCi/g. Benzo(a)pyrene at one location concentration exceeded the RFCA WRW soil AL (DOE
et al. 2003) at 0.5 to 2.5 ft bgs with a concentration of 4,700 ng/kg. Based on the elevated
measurements comparison and SSRS, this exceedance did not require remediation under RFCA
(DOE 2005). '

THSS 111.7, Trench 10

The highest concentrations of VOCs found during the Phase II RFI/RI investigation (DOE 1995)
were 190 pug/kg of 1,1,1-trichloroethane and 270 ug/kg of acetone. The maximum concentration
of other analytes greater than background were 6.2 mg/kg of cadmium. The maximum activities
of radionuclides greater than background were 0.03 pCi/g of americium-241, 0.28 pCi/g of
plutonium-239/240, and 1.5 pCi/g of uranium-238.

Maximum concentrations and activities detected during the Trenches and Mound Site
characterization (DOE 1996) include 6.1 mg/kg of cadmium, 7.67 pCi/g americium-241, and
34.79 pCi/g of plutonium-239/240.

Accelerated action characterization results (DOE 2005) indicated americium-241 was detected at
a maximum activity of 2.47 pCi/.g, plutonium-239/240 at 14.06 pCi/g, uranium-234 at 3.08,
uranium-235 at 0.19 pCi/g, and uranium-238 at 3.08 pCi/g in soil between 0 and 3 ft in depth.

ITHSS 111.8, Trench 11

Nine VOCs and four SVOCs were detected in subsurface soil samples collected as part of the

'OU 2 Phase II RFI/RI (DOE 1995). The maximum concentrations were 360 pug/kg of acetone,

430 ng/kg of toluene, 130 pg/kg of 1,1,1-trichloroethene, 210 pg/kg of methylene chloride, 130
png/kg of 2-butanone, and 630 pg/kg of bis(2-ethylhexyl)phthalate. Other VOCs and SVOCs
were at or below quantitation limits. Americium-241 and plutonium-239/240 were greater than
background with maximum activities of 0.05 pCi/g and 0.25 pCi/g, respectively.

Maximum concentrations of metals found during the Trenches and Mound Site characterization
include 3.6 mg/kg of cadmium and 163 mg/kg of nickel. The maximum activities of
radionuclides include 0.07 pCi/g americium-241 and 0.25 pCi/g of plutonium-239/240

(DOE 1996).

Accelerated action characterization results (DOE .2005) indicated americium-241 was detected at
a maximum activity of 0.50 pCi/g, plutonium-239/240 at 2.84 pCi/g, uranium-234 at 3.48 pCi/g,
uranium-235 at 0.24 pCi/g, and uranium-238 at 3.48 pCi/g in soil between 0 and 3 ft in depth.

No Further Action Recommendation

In 2003, prior to accelerated action, Trenches T-5, T-6, T-8, T-9a, T-9b, T-10, and T-11 (IHSSs
111.2,111.3,111.5,111.6a, 111.6b, 111.7, and 111.8) were recommended for NFAA
designation based on the conclusions of the Trenches and Mound Site Characterization Report
(DOE 2003b; 1996). All subsurface soil COC concentrations and activities were less than 1996
RFCA ALs. Plutonium was present in the buried waste at a maximum concentration of 642
pCi/g, which is well below the 3 nanocuries per gram (nCi/g) limit that triggers further
evaluation and potential soil removal. There was little potential for contaminated runoff because
the sites were located in a relatively flat area and the waste was buried. The VOC concentrations
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in the East Trenches waste material were very low, and accordingly, the trenches did not appear
to be sources for gro’undwater contamination. The dry conditions at Trench T-5, T-6, T-8, T-9a
and T-9b would substantially limit any contaminant migration via groundwater. Contaminants
observed in groundwater at Trenches T-10 and T-11 appeared to originate from other sources
and are captured by the East Trenches Passive Reactive Barrier system.

Following accelefated action, Trenches T-5, T-6, T-8, T-9a, T-9b, T-10, and T-11 (IHSSs 111.2,
111.3,111.5, 111.6a, 111.6b, 111.7, and 111.8) were again proposed for NFAA as part of the
Closeout Report for IHSS Group 900-12 (East Trenches).

DOE received approval from EPA (the LRA) of the NFAA status of IHSSs 111.2, 111.3, 111.5,
111.6a, 111.6b, 111.7, and 111.8 on February 23, 2005 (EPA 2005).

Comments

None
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PAC REFERENCE NUMBER: NE-111.4

[HSS Number: 1114
Current Operable Unit: BZ

Former Operable Unit: 2

IHSS Group: NE-1

Unit Name: Trench T-7

This Final Update to the HRR for PAC NE-111.4 consolidates the information in the initial 1992
HRR and subsequent updates with information gained through the disposition of this IHSS in
accordance with the RFCA accelerated action process. The disposition of THSS 111.4 is
summarized in this update. The following HRR volumes contain IHSS 111.4 information:

Original Report — 1992 (DOE 1992); and
Update Report — 2003 Annual (DOE 2003).

Date(s) of Operation or Qccurrence

1962 to 1963

Historical Summary

Trench T-7 was located approximately 1,400 ft east of the inner east guard gate and 290 ft south
of the East Access Road as shown on Figures 8 and 9. It is one of several trenches referred to as -
the East Trenches (T-3 through T-11; PACs NE-110 and 111.1 through 111.8) (DOE 1992). The
trenches were used primarily for the disposal of sanitary wastewater treatment plant sludge.
Flattened empty drums and asphalt planking from the SEP, both of which may have been
contaminated with uranium and plutonium, also may have been disposed in the trenches. In
addition, it is believed that water and lathe coolant generated in Building 444 was disposed in
one of the East Trenches. Waste disposal in the trenches occurred between July 29, 1954 and
August 14, 1968. Approximate ranges for individual trenches have been inferred from analysis
of aerial photographs, but exact dates for individual trenches are unknown. No documentation
has been found that records the exact time frame during which any particular trench was
receiving waste (DOE 1992).

Trench T-7 was approximately 115 ft long, 14 to 16 ft wide and 12 ft in depth (based on 10 ft of
waste material plus 2 ft of soil cover). The volume of waste material in the trench is estimated at
798 cy (DOE 2003a).

Some uranium and plutonium contamination was present in the sludge disposed in the trenches.
It is reported that the older sludge would have had primarily uranium contamination with newer
sludge having an increasing amount of plutonium contamination. Total long-lived alpha activity
present in the sludge was reported between a minimum of 382 pCi/g in August 1964 to a
maximum of 3,591 pCi/g in June 1960. Uranium contamination may also be present in flattened
drums that may have been disposed in any of Trenches T-2 through T-11 following burning of
the contaminated oils that had been held in the drums. Burning of the contaminated oils was
done in Oil Burn Pit No. 2 (PAC 900-153) from March 1957 to mid-1965, and not in the
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trenches. These flattened drums, estimated at up to 300 total, could be present in any of
Trenches T-3 through T-11 (DOE 1992).

It is believed that 2,400 gallons of water and lathe coolant generated in Building 444 was also
disposed in one of the East Trenches. This waste had an average activity of 150,000 dpm/L. It is
believed that this is total alpha activity. The activity of this material was reported as 1.35 x 10°
dpm with approximately 1.3 kg of depleted uranium present in the waste. It is unknown whether
this material was disposed in drums.

IHSS Investigations
OU 2 RFI/RI Activities

4 Subsurface Soil

In accordance with the OU 2 RFI/RI work plans (DOE 1991a, 1991b), seven boreholes were
drilled and sampled to characterize the nature and extent of contamination at Trench T-7. The
target analytes were VOCs, SVOCs, metals, and radionuclides. Acetone was detected in more
than 60 percent of the 43 samples analyzed for VOCs, and 1,2-dichloroethane was detected in 35
percent. Toluene, a suspected field contaminant, was detected in 28 percent of all samples.

Other detections included 1,1,2,2-tetracholorethane, chloroform, tetrachloroethene and xylenes,
each detected in fewer than 5 percent of all samples.

Of 32 samples analyzed for SVOCs, di-n-butylphthalate was detected in 59 percent and N-
nitrosodimethylamine was detected in 28 percent. However, both of these compounds were also
detected in laboratory blank samples. Bis(2-ethylhexyl)phthalate and pentachlorophenol were

- each detected in one sample.

Arsenic, cadmium, calcium, and zinc were the only metals detected in excess of background
levels. The mean of the five arsenic detections slightly exceeded the 22.2 mg/kg WRW soil AL
(DOE et al. 2003) for arsenic. All other metals concentrations were below WRW soil ALs.

Plutonium-239/240 and americium-241 were each detected in at least 16 out of 40 samples, but
none of the activities exceeded the WRW soil ALs for these compounds. Strontium-90 was
detected in 4 of 6 samples in which it was analyzed. There is no established soil background
level or WRW soil AL for strontium-90 at RFETS.

Surface Soil

No SVOC:s, pesticides, or PCBs were detected in surface soil samples collected in the T-7 area,
and no metals were detected at concentrations exceeding Site background. Radionuclide
activities were slightly in excess of background levels but were well below WRW soil ALs.

Groundwater

Only limited UHSU groundwater samples could be collected in the vicinity of Trench T-7 during
the OU 2 RFI/RI, because the well was dry in that area throughout much of the investigation
time frame. No organics, radionuclides, cyanide, or nitrate/nitrite were detected at levels
exceeding RLs or background in that sample. Two lower hydrostratigraphic unit (LHSU)
monitoring wells were sampled on a quarterly basis in the T-7 area. Aluminum, iron, and
uranium-235 were detected in both wells at levels exceeding background and lead was detected
in one well at concentrations exceeding background.
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Trenches and Mound Site Characterization Activities

In accordance with the Trenches and Mound Site Characterization Work Plan (DOE 1995), IHSS
111.4 was further characterized. The goal of the program was to delineate those areas of the
trenches with high concentrations of VOCs so that those areas could be targeted for remediation.
Geophysical surveys and analysis of historical aerial photographs were used to delineate trench

boundaries and guide the placement of sampling locations. Results of this investigation are
described in the Draft Trenches and Mound Site Characterization Report (DOE 1996).

Three boreholes were drilled within the boundaries of Trench T-7. Tetrachloroethene was
detected at 14,000 pg/kg, which exceeded the then-applicable RFCA subsurface soil AL. No
other organics were detected above their ALs or PRGs. Cadmium, calcium, chromium, nickel,
silver, sodium, and strontium were detected at concentrations exceeding background levels but
below PRGs for subsurface soil. Americium-241, plutonium-239/240, radium-226, radium-228,
and uranium-233/234 activities in subsurface soil exceeded PRGs for subsurface soil. In
particular, americium-241 was detected at 208.7 pCi/g and plutonium-239/240 was detected at
1744 pCi/g. Groundwater sampled in the Trench T-7 area contained carbon tetrachloride at 9
ng/L, tetrachloroethene at 320 micrograms per liter (ug/L) and trichloroethene at 22 pg/L. The
RFCA Tier II groundwater ALs (DOE et al. 1996) for all of these compounds are 5 pg/L.

Accelerated Action Activities

In 2004, early accelerated action results for samples collected in the backfill overlying trenches
T-6 and T-8 indicated this material was contaminated with plutonium-239/240 at activities
exceeding the RFCA WRW soil AL (DOE et al 2003). Because OU 2 RFI/RI and the Trench
and Mound Site Characterization sampling programs focused on the contents of the trenches and
not the backfill covering them, sampling data for the backfill were limited. Therefore DOE and
the regulatory agencies agreed that additional samples would be collected in the backfill
overlying several of the East Trenches. Radionuclides were the only COCs. The sampling was
conducted under BZSAP Addendum #BZ-04-02 and is documented in an ER RCR dated
October 21, 2004. Samples were collected in the A and B depth intervals (0-0.5 ft bgs and 0.5-
2.5 ft bgs) from three biased sampling locations. .

Analytical results indicated radionuclides were present at activities less than RFCA WRW soil
ALs with two exceptions. At sampling location CZ41-011, plutonium-239/240 was detected at
65.72 pCi/g in the A interval (0-0.5 ft bgs) and at CZ41-010, plutonium-239/240 was detected
108.59 pCi/g in the B interval (0.5-2.5 ft bgs).

The two hotspots identified in Trench T-7 soil were remediated in November 2004. This RFCA
(DOE et al. 1996) action was conducted in accordance with the ER RSOP and an ER RCR dated
November 10, 2004. The initial excavation at each hotspot was S ft by 5 ft. The eastern hotspot
(CZ41-011) was initially excavated to 0.5 ft, and the western hotspot (CZ41-010) was excavated
to 3 ft. Eight confirmation samples were collected on November 24, 2004, from the sidewalls of
each excavation. Gamma spectroscopy results indicated all plutonium-239/240 activities were
below the RFCA WRW soil AL (DOE et al. 2003), but subsequent alpha spectroscopy results
indicated confirmation samples from the northern and southern sidewalls of the eastern hotspot
had plutonium-239/240 activities exceeding the RFCA WRW soil AL (DOE et al. 2003).
Additional excavation therefore occurred at the eastern hotspot on January 6 and 10, 2005.
Confirmation samples were again collected at the northern and southern sidewalls and both
gamma and alpha spectroscopy results were less than RFCA WRW soil AL (DOE et al. 2003).
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No Further Accelerated Action Recommendation

Based on the results of OU 2 RFI/RI sampling and the Trench and Mound Characterization, an
NFAA justification was prepared for Trench T-7 in May 2003 (DOE 2003a). Plutonium is
present in the buried waste at a maximum concentration of 2.45 nCi/g, which is below the 3
nCi/g limit that triggers further evaluation and potential soil removal. There is little potential for
contaminated runoff because the site is located in a relatively flat area and the waste is buried.
The dry conditions at Trench T-7 will substantially limit contaminant migration via groundwater.
When groundwater is present, contaminants migrating to the north will be captured by the East
Trenches plume treatment system. VOC contamination immediately south of Trench T-7 has not
been observed; however, should contaminants migrate in this direction, degradation is expected
to prevent discharge of these contaminants to surface water. DOE received EPA approval of
NFAA for Trench T-7 (IHSS 111.4) on June 12, 2003.

- Following accelerated action sampling and remediation in the backfill overlying Trench T-7, an
Addendum to the earlier NFAA Justification document was prepared (DOE 2005). DOE
received EPA approval of the Addendum on February 23, 2005.
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PAC REFERENCE NUMBERS: NE-142.1 - 1424

IHSS Number: 142.1-142.4

Current Operable Unit: BZ

Former Operable Unit: =~ 6

IHSS Group: NE-1

Unit Name: Walnut Creek (Priority) Drainage

This Final Update to the HRR for PACs NE-142.1 through NE-142.4 consolidates the
information in the initial 1992 HRR and subsequent updates with information gained through the
disposition of this IHSS in accordance with the RFCA accelerated action process. The
disposition of IHSS NE-142.1 — NE-142.4 is summarized in this update The followmg HRR
volumes contain NE-142:1 — NE-142.4 information:

Original Report — 1992 (DOE 1992a); and
Update Report — 1997 Annual (DOE 1997).

Date(s) of Operation or Occurrence

January 1954 to Present

Historical Summary

The A-Series Ponds are located in the North Walnut Creek Drainage as shown on Figures 8 and
9. The A-Series Ponds were designed and constructed to collect surface runoff and allow for
management and controlled off-site discharge of water. The ponds served three main purposes:
storm water management, holding water for sampling and treatment (if necessary) and
emergency spill control if a spill could not be adequately managed without use of the ponds.
Because the Site is no longer in operation the ponds are no longer used for emergency spill
control.

In the A-Series Ponds, Ponds A-1 and A-2 were considered nondischarge ponds and were
seldom released. During periods of heavy rain, or if water was needed downstream, there was an
occasional movement of water. North Walnut Creek was routed around the upper A-Series
Ponds so flow went into Pond A-3 and then into Pond A-4. Pond A-4, the Terminal Pond, is the
largest of the surface water ponds on Rocky Flats, and discharge occurs on a regular basis. The
ponds currently operate in this configuration.

Pond A-5 (PAC NE-141.12) is a small pond west of where Walnut Creek crosses Indiana Street.
Pond A-5 retains several thousand gallons but is not a Site retention pond in the same sense as
A-4 or B-5 because it cannot be used to retain a storm surge and regulate discharge.

In the past, wastewater streams were directly or indirectly released to the A-Series Drainage (the
A-Series Ponds in the North Walnut Creek Drainage)(nonemergency and nonspill-related) during

the history of RFETS. Building 771 waste discharged to a storm drain north (PAC 700-143) and

west of Building 771, and flowed to the A-Series Drainage. Waste streams included untreated
wastewater from Building 771, cooling tower and roof drain water from Building 774, Building
774 evaporator condensate water, and footing drain flows. The Building 771 wastewater
primarily consisted of decontamination laundry wastewater; however, it also contained water
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from the analytical laboratory, radiography operations, personnel decontamination room, and
storm runoff. In 1971, it was reported that the Building 774 evaporator condensate drain
typically released 20,000 gallons of water per day at 100 dpm/L, with 5 milligrams per liter
(mg/L) of nitrate.

In 1973, it was estimated that 14 microcuries (uCi) of plutonium-239/240 were present in Pond
A-1 sediment. In response to this problem, a series of trenches and pumps to collect
contaminated groundwater and seepage was constructed between the SEP (PAC 000-101) and
the A-Series Drainage. Other response actions to contamination in the A-Series Drainage
included the removal of contamination near the Building 771 Outfall (PAC 700-143), rerouting
of discharges to other facilities, and elimination of flows from Building 774.

Results of the routine predischarge sampling for Pond A-4, on November 3, 2004, yielded
elevated americium-241 activities. These elevated activities were seen in samples collected by
both DOE and CDPHE. These activities exceeded the RFCA surface water ALs for americium-
241, and as a result the pond water was not discharged.

In early December, 2004, DOE collected a number of surface water samples in the North Walnut
Creek Drainage to investigate the source of elevated americium-241activity noted in Ponds A-3
and A-4. The sampling was concentrated in the area where Buildings 771/774 formerly stood.
One sample, collected from a pool of water in an Original Process Waste Line (OPWL) manway,
northwest of former Building 771, contained elevated americium-241 activities without
significant plutonium-239/240 activity, which is the same americium/plutonium signature that
was observed in Ponds A-3 and A-4. This manway receives the outfall from former Building
771.

Based on this sampling result, actions to stop any additional water from this source from entering
North Walnut Creek were taken. The manway, which had been covered with soil as a result of
the site grading activities at former Building 771, was excavated and flows from the incoming

. pipes were intercepted, analyzed, and treated as needed. Pipes to and from the manway were

either removed or disrupted and grouted. The manway was removed. Subsequently, the water in
Pond A-4 was treated using a co-precipitation and filtration process and met stream standards for
discharge. The Pond A-4 treatment system was removed in June, 2005.

Historically, the primary concern with contamination in the A-Series Drainage was high
concentrations of nitrates in groundwater originating from the SEP area that impacted surface
water. In response, a series of trenches were constructed to collect contaminated groundwater
and seepage was constructed between the SEP (PAC 000-101) and the A-Series Drainage. This
was followed by installation of the Interceptor Trench System (ITS), then by installation of the
SEP Plume Treatment System. Other response actions included the removal of contaminated
soil and sediment near the Building 771 outfall (PAC 700-143) (DOE 2004a), removal of
contaminated sediments in and around Bowman’s Pond (PAC 700-1108) (DOE 2005a), and
rerouting of waste water discharges (DOE 1997).

IHSS Investigations

THSSs 142.1 — 142.4 were initially investigated under the Phase I RFI/RI Work Plan for Walnut
Creek Drainage, OU 6 (DOE 1992b). Recent characterization data were collected in accordance
with the IABZSAP (DOE 2004b), and the Comprehensive Risk Assessment (CRA) SAP
Addendum 05-01 — Phase 2 Targeted Sampling (DOE 2004c) and IABZSAP Addendum #
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IABZ-05-06 (DOE 2005b). Samples collected in accordance with CRA SAP Addendum 05-01
were intended to collect the full sediment column. Sampling locations, in accordance with the
TIABZSAP Addendum #IABZ-05-06, were selected to target inlets, outlets, and the deepest part
of the pond. Actual sampling locations were determined based on the consultative process
taking into account pond topography and field conditions.

IHSS 142.1 — Pond A-1

In accordance with OU 6 Phase I RFI/RI Work Plan (DOE 1992b), four sediment samples were
collected from Pond A-1 from the top of the sediment to top of bedrock and analyzed for
radionuclides, metals, PCBs, pesticides, SVOCs, and VOCs. Four additional surface sediment
samples were collected 2 years later and analyzed for PCBs. All analytes had concentrations or

activities less than RFCA WRW soil ALs (DOE et al. 2003).

Surface and subsurface sediment and subsurface soil samples were collected from two sampling
locations at Pond A-1 in accordance with CRA SAP Addendum 05-01(DOE 2004c). All
samples were analyzed for radionuclides, metals, PCBs, SVOCs, VOCs, and dioxin/furan. The
~surface sediment from one location was lost because of the liquidity of the sediment. Samples
were collected from four additional locations in accordance with IABZSAP Addendum
#IABZ-05-06 (DOE 2005b). At Pond A-1, 2 surface sediment and 2 surface and subsurface
sediment samples were collected and analyzed for radionuclides, metals, PCBs, and SVOCs.
Results indicated all concentrations and activities were less than RFCA WRW soil ALs.

‘Results from all investigations were evaluated and presented in the Data Summary Report for
THSS Group NE-1 (DOE 2005d). Aroclor-1254 was detected at concentrations ranging from
1,331 to 5,200 pg/kg in subsurface sediment, but was not detected in surface sediment or
subsurface soil. Americium-241 was detected at activities ranging from 2.0 to 6.9 pCi/g in
surface sediments, and 0.1 to 13.2 pCi/g in subsurface sediments. Americium-241 was not
detected in subsurface soil. Plutonium-239/240 was detected at activities ranging from 5.882 to
22.4 pCi/g in surface sediment, 23.3 to 36.2 in subsurface sediment and was not detected in
subsurface soil. Aroclor-1254, americium-241, and plutonium-239/240 were detected at
concentrations or activities less than RFCA WRW soil ALs. Dioxins and furans were detected in
subsurface sediment at concentrations on slightly greater than the reporting limit. SVOCs were
detected at concentrations greater than RLs but much less than WRW soil ALs in surface and
subsurface sediment.

The ecological screen indicated aluminum, selenium, benzo(g,h,i)perylene,
indeno(1,2,3-cd)pyrene, and Aroclor-1254 required evaluation. Surface sediment ecological
screening level (ESL) hazard quotients (HQs) for these analytes were less than 10. Additionally,
selenium concentrations were within background range. Previous studies have shown that
aquatic life within Pond A-1 is typical of pond systems within the region and there has not been a
measurable impact on Pond A-1 aquatic ecology attributable to these analytes. The results of the
ecological screen indicated these analytes have a low risk to aquatic populations in Pond A-1.

IHSS 142.2 — Pond A-2

Three sediment samples were collected from Pond A-2 from the top of the sediment to top of
bedrock and analyzed for radionuclides, metals, PCBs, pesticides, SVOCs, and VOCs in
accordance with the Phase I RFI/RI Work Plan (DOE 1992b). Three additional surface sediment
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samples were collected 2 years later and analyzed for PCBs All analytes had concentrations or
activities less than RFCA WRW soil ALs.

Surface and subsurface sediment and subsurface soil samples were collected from one sampling
location at Pond A-2 in accordance with CRA SAP Addendum 05-01. All samples were
analyzed for radionuclides, metals, PCBs, SVOCs, VOCs, and dioxin/furan. Additionally, three
surface and one subsurface sample were collected in accordance with IABZSAP Addendum
#IABZ-05-06 and analyzed for radionuclides, metals, PCBs, and SVOCs. Results indicated all
concentrations and activities were less than RFCA WRW soil ALs.

Results from all investigations were evaluated and presented in the Data Summary Report for
IHSS Group NE-1 (DOE 2005d). Aroclor-1254 was detected at concentrations ranging from
35.0.to 36.0 pg/kg in subsurface sediment but was not detected in surface sediment or subsurface
soil. Americium-241 was detected at activities ranging from 1.4 to 2.0 pCi/g in surface
sediment, 2.1 to 3.5 pCi/g in subsurface sediment, and at 1.4 pCi/g in subsurface soil.
Plutonium-239/240 was detected at activities from 4.3 to 7.4 pCi/g in surface sediment, 5.2 to
10.5 pCi/g in subsurface sediment, and at 2.6 pCi/g in subsurface soil. Aroclor-1254,
americium-241, and plutonium-239/240 were detected at concentrations or activities less than
RFCA WRW soil ALs. Only a few dioxins or furans were detected in surface and subsurface
sediment and only one was detected in subsurface soil. SVOCs were detected at concentrations
greater than RLs but much less than WRW soil ALs in surface and subsurface sediment.

The ecological screen indicated aluminum, manganese, acenaphthene, anthracene,
indeno(1,2,3-cd)pyrene, Aroclor-1254, and total PCBs required additional evaluation. Surface
sediment ESL HQs for aluminum, manganese, anthracene, and total PCBs were less than 10.
Acenaphthene had an HQ of 27, however, it was detected in only 1 of 10 samples. Similarly,
indeno(1,2,3-cd)pyrene had an HQ of 12, but it also was only detected in 1 of 10 samples.
Manganese concentrations were within background range. Previous studies indicated the aquatic
life within Pond A-2 is typical of pond systems within the region and there has not been a
measurable impact on Pond A-2 aquatic ecology attributable to metal or chemical stressors. The
results of the Ecological Screen indicated these analytes have a low risk to aquatic populations in
Pond A-2.

THSS 142.3 — Pond A-3

Four sediment samples were collected from Pond A-3 from the top of the sediment to top of
bedrock and analyzed for radionuclides, metals, PCBs, pesticides, SVOCs, and VOCs in
accordance with the Phase I RFI/RI Work Plan (DOE 1992b). Four additional surface sediment
samples were collected 2 years later and analyzed for PCBs. All analytes had concentrations or
activities less than RFCA WRW soil ALs.

Surface sediment samples were collected from four locations at Pond A-3 in accordance with
TABZSAP Addendum #IABZ-05-06. Samples were analyzed for radionuclides and metals.
Results indicated all concentrations and activities were less than RFCA WRW soil ALs.

Results from all investigations were evaluated and presented in the Data Summary Report for
THSS Group NE-1 (DOE 2005d). PCBs were not detected in surface or subsurface sediment at
Pond A-3. Americium-241 was detected at activities ranging from 0.42 to 0.47 pCi/g in surface
sediment and from 0.47 to 0.67 pCi/g in subsurface sediment. Pluotnium-239/240 was detected
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at 2.05 pCi/g in subsurface sediment but was not detected in surface sediment. Americium-241
and plutonium-239/240 were detected at activities less than RFCA WRW soil ALs.

The ecological screen indicated aluminum, antimony, selenium, zinc, pyrene, and total PCBs
required further evaluation. Surface sediment ESL HQs for these analytes were all less than 10.
Aroclor-1254 was the only PCB congener detected with a frequency of one of eight samples
collected. Zinc concentrations were within background range. Previous studies indicated
aquatic life within Pond A-3 is typical of pond systems within the region and there has not been a
measurable impact on Pond A-3 aquatic ecology attributable to a these analytes. The results of
the Ecological Screen indicated these analytes have a low risk to aquatic populations in Pond
A-3.

THSS 142.4 — Pond A-4

Four sediment samples were collected from Pond A-4, in accordance with the Phase [ RFI/RI
Work Plan (DOE 1992b), from the top of the sediment to top of bedrock and analyzed for
radionuclides, metals, PCBs, pesticides, SVOCs, and VOCs. Four additional surface sediment
samples were collected 2 years later and analyzed for PCBs. All analytes had concentrations or
activities less than RFCA WRW soil ALs.

Five surface and three subsurface sediment samples were collected from at Pond A-4 in
accordance with IABZSAP Addendum #IABZ-05-06. Samples were analyzed for radionuclides
and metals. Results indicated all concentrations and activities were less than RFCA WRW soil
AlLs. .

Results from all investigations were evaluated and presented in the Data Summary Report for
IHSS Group NE-1 (DOE 2005d). Neither PCBs, americium-241, nor plutonium-239/240 were
detected in any samples from Pond A-4. Several metals were detected but only at concentrations
only slightly greater than background means plus two standard deviations. Bis(2-
ethylhexyl)phthalate was the only SVOC detected at concentrations only slightly greater than
RLs. '

The ecological screen indicated aluminum, antimony, cadmium, and selenium required
additional evaluation. Surface sediment ESL HQs for aluminum, cadmium, and selenium were
less than 10. Antimony had an HQ of 21; however, it was detected in only 4 of 12 samples and
occurred within background range. Previous studies indicated aquatic life within Pond A-4 is
typical of pond systems within the region and there has never been a measurable impact
attributable to a chemical stressor in relation to the aquatic ecology within Pond A-4. The results
of the Ecological Screen indicated these analytes have a low risk to aquatic populations in Pond
A-4.

No Further Accelerated Action Recommendation

Based on analytical results, the SSRS, and the ecological screen, accelerated action is not
required and an NFAA determination is justified for [HSSs 141.1, 141.2, 141.3, and 141.41 for
the following reasons:

s Activities and concentrations of COCs were uniformly below RFCA WRW soil ALs.

* Migration of soil or sediment contaminants to surface water is unlikely to impact water
quality because little contamination is present. Routine surface water monitoring results
indicate surface water standards are met and that pond sediments are not impacting surface
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water. The ponds are also configured to protect off-site water sources. Stormwater runoff is
retained in Terminal Pond A-4, sampled, and if the surface water results meet applicable
standards, the water is released. Erosion of the pond sediments because of a large influx of

- water (from a storm) is not likely because the ponds are currently and expected to remain as
low-energy ponds and less water will be available after Site closure. Additionally,
predictions of contaminant migration based on the integration of the Watershed Erosion
Prediction Project (WEPP) (USDA 1995) and HEC-6T (Thomas 1999) models are
conservative. Site empirical data indicate contaminant migration is less than model
predictions.

* Contaminants originating in IHSSs 141.1, 141.2, 141.3, and 141.4 soil and sediment are not
likely to impact surface water via transport in groundwater because soil contamination levels
- in these [HSSs are very low. Groundwater was evaluated as part of the Groundwater Interim
Measure/Interim Remedial Action (IM/IRA) (DOE 2005c¢).

* Based on the ecological screen for the ponds, removal of sediment to protect ecological
receptors is not necessary. '

The NFAA recommendation for Ponds A-1 (IHSS 142.1), A-2 (IHSS 142.2), A-3 (IHSS 142.3),
and A-4 (IHSS 142.4), presented in the Data Summary Report for IHSS Group NE-1 (DOE

2005d), was approved by EPA (the LRA)on

Comments

In the 1997 HRR (DOE 1997), IHSS 142.4 (Pond A-4) was recommended for NFA based on
conclusions presented the Phase I RFI/RI Report for OU 6 (DOE 1996). The NFA request was
denied (CDPHE and EPA 1999). :
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PAC REFERENCE NUMBERS: NE-142.5 — 142.9

[HSS Number: 142.5 - 142.9

Current Operable Unit: BZ

Former Operable Unit: 6

IHSS Group: NE-1

Unit Name: Walnut Creek Drainage

This Final Update to the HRR for PACs NE-142.5 through NE-142.6 consolidates the
information in the initial 1992 HRR and subsequent updates with information gained through the
disposition of these IHSSs in accordance with the RFCA accelerated action process. The
disposition of IHSSs NE-142.5 — NE-142.9 is summarized in this update. The following HRR
volumes contain NE-142.5 — NE-142.9 information:

Original Report — 1992 (DOE 1992a); and
Update Report — 1997 Annual (DOE 1997).

Date(s) of Operation or Occurrence

Before July 1953 through Present

Historical Summary

The B-Series Ponds are located in the South Walnut Creek drainage, downstream of the 900
Area, and include Pond B-1 (IHSS NE-142.5), Pond B-2 (IHSS NE-142.6), Pond B-3 (IHSS NE-
142.7), Pond B-4 (IHSS NE-142.8), and Pond B-5 (IHSS NE-142.9). The location of these
IHSSsis shown on Figures 8 and 9. The B-Series Ponds were designed and constructed to
collect surface runoff and allow for management and controlled off-site discharge of water. The
ponds served three main purposes: stormwater management, holding water for sampling and
treatment (1f necessary) and emergency spill control if a spill could not be adequately managed
without use of the ponds. However, because the site is no longer in operation, the ponds are no
longer used for emergency spill control ‘

In the B-Series Ponds, Ponds B-1 and B-2, are nondischarge ponds and water from them was
seldom released. Flow in South Walnut Creek is diverted around the first three ponds directly to
Pond B-4, which flows to Pond B-5, the Terminal Pond in the B-Series. Pond B-3 discharges to
Pond B-4, which formerly received discharge from the Rocky Flats wastewater treatment plant.
Water from Pond B-5 was previously pumped to Pond A-4, where all the water was sampled and
held until the results confirmed compliance with applicable stream standards. In 1998, direct
discharge of Pond B-5 was allowed under an agreement reached with the neighboring cities and
other stakeholders. Currently, Ponds B-1, B-2 and B-3 are not configured to receive water
except for local area runoff or to discharge. These ponds were converted to wetlands after the
accelerated action sediment removal activities that concluded in 2005 (see discussion below).
Ponds B-1, B-2, and B-3 are now a flow through system. Pond B-4 is still connected to the
bypass and South Walnut Creek flows continue to go through Ponds B-4 and B-5.

A sediment study conducted by Colorado State University (CSU) found elevated radionuclide
activities in sediments in the B-Series Drainage (the B-Series Ponds in the Walnut Creek
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Drainage). Pond reconstruction activities from 1971 to 1973 caused resuspension and
downstream migration of contaminated sediment. This resulted in an increase in plutonium-
239/240 activity in Pond B-1 sediment from 0.085 curie in 1971 to 2.9 curies in 1973. Based on
the CSU sampling, plutonium-239/240 activities in Pond B-1 sediment in June 1973 ranged from
10 to 502 pCi/g of dry sediment.

A Rocky Flats study completed in June 1973 indicated elevated plutonium-239/240 activity in
sediments upstream from the drainage ponds. This study found an average activity of 40
disintegrations per gram (dpm/g) from the culvert west of the Building 995 to the culvert
immediately east of the Building 995 outfall. The area of contaminated soil/sediment was
estimated to cover approximately 3,900 ft%.

In response, a study was conducted to ascertain the source of the plutonium-239/240
contamination present in the B-Series Drainage. This study indicated approximately 88 percent
of the total activity released by Building 995 was due to the release of laundry decontamination
water to the sanitary sewer. After December 21, 1973, laundry water was only discharged to
Pond B-2, and some may have been diverted to Pond A-2. In fall and winter 1973, contaminated
soil and sediment were removed from the streambed below the Building 995 outfall.

Both footing drains and storm drains have discharged into the B-Series Drainage. Releases to
the B-Series Drainage included treated and untreated decontamination laundry water from
Buildings 442, 771, 774, 778, and 881 to Pond B-1; a sodium hydroxide discharge from a bulk
caustic storage tank that was diverted to Pond B-1 for temporary holding; a steam condensate
line break in the Building 707 area that discharged to Pond B-4 and South Walnut Creek
downgradient of Pond B-4; release of approximately 155 gallons of a 25 percent solution of
ethylene glycol (antifreeze); and a release of chromic acid to Pond B-3 from the Sewage
Treatment Plant (Building 995) that occurred on February 22 and 23, 1989. 1t is believed that
approximately 4.7 pounds of chromium were released to Pond B-3. Prior to this incident, the
water from Pond B-3 was then sprayed on the East Spray Fields (PACs NE-216.1 - 216.3).
Samples collected from the pond sediment and the East Spray Fields at that time found that
concentrations of leachable chromium were far below the RCRA Extraction Procedure (EP)
Toxicity limits.

The National Pollution Discharge Elimination System (NPDES) Permit system was initiated in
1974 at the Plant. The HRRs (DOE 1992a, 1997) detail the NPDES permit exceedances for the
B-Series Drainage at the Plant.

In the early 1980s actions were taken at Pond B-5 to reduce the potential for off-site movement
of contaminated sediments. The discharge structure for this pond was modified by adding a
vertical standpipe and a perforated pipe along the bottom of the pond surrounded by granular
material. Some sediment present in Pond B-5 was also removed from the drainage and deposited
in the Soil Dump Area in the northeastern BZ (PAC NE-156.2 which received NFAA approval
in 1999 [CDPHE and EPA 1999]). These activities helped minimize the off-site transport of
contaminated sediments (DOE 1992a).

In response to leaching of contaminants out of pondcrete, which led to the presence of
contaminants in the B-Series Drainage, two RCRA Contingency Plan Implementation Reports
(CPIRs), 88-001 and 88-002, were filed. These events are more fully discussed in PAC 900-213
(DOE 1992a).
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IHSS Investigations

IHSSs 142.5 — 142.9 were initially investigated under the OU 6 Phase | RCRA RFI/RI Work
Plan for Walnut Creek Drainage, OU 6 (DOE 1992b). Recent characterization data were
collected in accordance with IABZSAP Addendum #IABZ-05-06 (DOE 2005a) at Ponds B-4
and B-5. Sampling locations were selected to target inlets, outlets, and the deepest part of the
pond. Actual sampling locations were determined based on the consultative process taking into
account pond topography and field conditions. Additionally, a RFCA accelerated action was
‘conducted at Ponds B-1, B-2, and B-3. Each pond is briefly described below.

IHSS 142.5 — Pond B-1

In accordance with Phase I RFI/RI Work Plan (DOE 1992b), six surface and nine subsurface
sediment samples were collected from Pond B-1 from the top of the sediment to top of bedrock
and analyzed for radionuclides, metals, PCBs, pesticides, SVOCs, and VOCs. Aroclor-1254,
ranged from nondetect to 1,700 pg/kg in surface sediment and 140 to 310 pug/kg in subsurface
sediment. Americium-241 ranged from 0.6 to 72 pCi/g in surface sediment and 5.5 to 194.5
pCi/g in subsurface sediment. Plutonium-239/240 ranged from 28.19 to 440 pCi/g in surface
sediment and from 31.4 to 87.38 pCi/g in subsurface sediment. Both americium-241 and
‘plutonium-239/240 activities were greater than WRW soil ALs (DOE et al. 2003). SVOCs were
detected at concentrations greater than RLs but less than WRW soil ALs in surface and
subsurface sediment.

Based on these data, ER RSOP FY04 Notification #04-11 (DOE 2004a) was prepared to describe
RFCA (DOE et al. 1996) planned accelerated actions at the B-1, B-2, and B-3 Ponds. Prior to
accelerated actions, two additional samples were collected outside of Pond B-1 and analyzed for
radionuclides to better define the areal extent of contamination. Neither americium-241 nor
plutonium-239/240 were detected in these samples.

Approximately 7,600 cy of sediment and soil, over an 113,900 ft* area, was removed from Pond
B-1 and the upgradient drainage leading into the pond, and disposed off site. The deepest point
of the excavation was 19.4 ft below the original sediment surface. Fifty-two confirmation
samples were collected in Pond B-1 and the drainage upstream of Pond B-1. After remediation,
all results were less than RFCA WRW soil ALs. Americium-241 ranged from 0.14 to 8.4 pCi/g
and plutonium-239/240 ranged from 0.052 to 36.3 pCi/g in subsurface soil. Aroclor-1254 was
detected at two locations at a concentration of 9.2 and 80 pg/kg.

IHSS 142.6 - Pond B-2

In accordance with Phase I RFI/RI Work Plan (DOE 1992b), 6 surface and 9 subsurface
sediment samples were collected from Pond B-2 from the top of the sediment to top of bedrock
and analyzed for radionuclides, metals, PCBs, pesticides, SVOCs, and VOCs. Aroclor-1254
ranged from nondetected to 3,800 pg/kg in surface sediment and nondetected to 666 pg/kg in
subsurface sediment. Americium-241 ranged from 4.9 to 160 pCi/g in surface sediment and 8.7
to 27.1 pCi/g in subsurface sediment. Plutonium-239/240 ranged from 13.10 to 939.43 pCi/g in
surface sediment and from 36.9 to 154.58 pCi/g in subsurface sediment. Both americium-241
and plutonium-239/240 were detected at activities greater than WRW soil ALs at a sampling
location near the former OPWL discharge point into Pond B-2. OPWL had previously been
removed from this area (DOE 2005b,c). SVOCs were detected at concentrations greater than
RLs but less than WRW soil ALs in surface and subsurface sediment.
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Based on these data, ER RSOP #04-11 (DOE 2004a) was prepared to describe RFCA (DOE et
al. 1996) planned accelerated actions at the B-1, B-2, and B-3 Ponds. Prior to accelerated
actions, two additional samples were collected outside of Pond B-2 and analyzed for
radionuclides to better define the areal extent of contamination. Neither americium-241 nor
plutonium-239/240 were detected in these samples.

Approximately 20,900 cy of sediment and soil, over an 52,100 ft* area, was removed from Pond
B-2 and disposed off site. The deepest point of the excavation was 18.3 ft below the original
sediment surface. Fifty-three confirmation samples were collected in Pond B-2. After
remediation, all results were less than RFCA WRW soil ALs. Americium-241 ranged from 0.18
to 8.53 pCi/g and plutonium-239/240 ranged from 0.323 to 48.62 pCi/g in subsurface soil.
Aroclor-1254 was detected at two locations at concentrations of 320 and 360 ng/kg.

IHSS 142.7 — Pond B-3

In accordance with Phase I RFI/RI Work Plan (DOE 1992b), three surface and nine subsurface
sediment samples were collected from Pond B-3 from the top of the sediment to top of bedrock
and analyzed for radionuclides, metals, PCBs, pesticides, SVOCs, and VOCs. Aroclor-1254
ranged from nondetected to 1,300 pg/kg in surface sediment and nondetected to 2,900 pg/kg in
subsurface sediment. Americium-241 ranged from 0.395 to 63.07 pCi/g in surface sediment and
- 0.673 to 63.07 pCi/g in subsurface sediment. Plutonium-239/240 was not detected in surface
sediment, but ranged from 7.57to 188.2 pCi/g in subsurface sediment. Plutonium-239/240 was
detected at activities greater than WRW soil ALs. SVOCs were detected at concentrations
greater than RLs but less than WRW soil ALs in surface and subsurface sediment.

Based on these data, ER RSOP #04-11 (DOE 2004a) was prepared to describe RFCA (DOE et
al. 1996) planned accelerated actions at the B-1, B-2, and B-3 Ponds. Approximately 12,000 cy
of sediment and soil, over a 26,700 fi2 area, was removed from Pond B-3 and disposed off site.
The deepest point of the excavation was 14.6 ft below the original sediment surface. Thirty-one
confirmation samples were collected in Pond B-3. After remediation, all results were less than
RFCA WRW soil ALs. Americium-241 ranged from 0.13 to 4.28 pCi/g, where detected, and
plutonium-239/240 ranged from 0.215 to 9.70 pCi/g, where detected in subsurface soil. Aroclor-
1254 was detected at two locations at concentrations of 68 and 220 pg/kg.

IHSS 142.8 — Pond B-4

In accordance with OU 6 Phase I RFI/RI Work Plan (DOE 1992b), nine sediment samples were
collected from Pond B-4 from the top of the sediment to top of bedrock and analyzed for
radionuclides, metals, PCBs, pesticides, SVOCs, and VOCs. . Five additional surface sediment
samples were collected 2 years later and analyzed for PCBs. All analytes had concentrations or
activities less than RFCA WRW soil ALs.

Surface and subsurface sediment and subsurface soil samples were collected from six sampling
locations at Pond B-4 in accordance with [JABZSAP Addendum #IABZ-05-06 (DOE 2005a). At
Pond B-4, 5 surface sediment and 7 subsurface sediment samples were collected and analyzed
for radionuclides, metals, PCBs, and SVOCs.

Results from all investigations were evaluated and presented in the Data Summary Report for
[HSS Group NE-1 (DOE 2005d). Aroclor-1254 was detected at a concentration of 160 pg/kg at
one location in surface sediment and ranged from 9.21 to 3,100 in subsurface sediment.
Americium-241 was detected at activities ranging from 0.598 to 0.76 pCi/g in surface sediments,
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and 8.27 to 56.50 pCi/g in subsurface sediments. Plutonium-239/240 was detected once in
surface soil at an activity of 2.06 pCi/g. In subsurface sediment, plutonium-239/240 ranged from
40.10 to 217.00 pCi/g in subsurface sediment where detected. The plutonium-239/240 activity
of 217.00 pCi/g is at a depth of 3.0 to 3.9 ft below the sediment surface. Aroclor-1254,
americium-241, and plutonium-239/240 were detected at concentrations or activities less than
WRW soil ALs. SVOCs were detected at concentrations greater than RLs but much less than
WRW soil ALs in surface and subsurface sediment.

The ecological screen indicated aluminum, cadmium, selenium, silver, zinc, anthracene,
benzo(a)anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, chrysene, dibenz(a,h)anthracene,
fluoranthene, indeno(1,2,3-cd)pyrene, phenanthrene, pyrene, Aroclor-1254, total PAHs, and total
PCBs required further evaluaton. Surface sediment ESL HQs for these analytes, with the
exceptions of benzo(g,h,i)perylene and indeno(1,2,3-cd)pyrene, were less than 10.

- Benzo(g,h,i)perylene had an HQ of 21; however, it was detected in only 10 of 22 samples.

Similarly, indeno(1,2,3-cd)pyrene had an HQ of 12, but it was detected in only 10 of 22 samples.
Zinc concentrations were within background ranges. The results of the ecological screen
indicated these analytes have a low risk to aquatic populations in Pond B-4.

IHSS 142.9 — Pond B-5

In accordance with OU 6 Phase I RFI/RI Work Plan (DOE 1992b), seven sediment samples were
collected from Pond B-5 from the top of the sediment to top of bedrock and analyzed for
radionuclides, metals, PCBs, pesticides, SVOCs, and VOCs. Three additional surface sediment

samples were collected 2 years later and analyzed for PCBs. All analytes had concentrations or
activities less than RFCA WRW soil ALs.

Surface and subsurface sediment and subsurface soil samples were collected from five sampling
locations at Pond B-5 in accordance with IABZSAP Addendum #IABZ-05-06 (DOE 2005a).

_ Five surface sediment and two subsurface sediment samples were collected and analyzed for

radionuclides and metals. All analytes had concentrations or activities less than RFCA WRW
soil ALs.

Results from all investigations were evaluated and presented in the Data Summary Report for
THSS Group NE-1 (DOE 2005d). Aroclor-1254 was not detected. Americium-241 was detected
at activities ranging from 0.321 to 0.337 pCi/g in surface sediments, and was not detected in
subsurface sediment. Plutonium-239/240 was not detected in surface or subsurface sediment.

The ecological screen indicated aluminum, selenium, and zinc required additional evaluation.
Surface sediment ESL HQs for these metals were less than 10. Previous. studies indicated
aquatic life within Pond B-5 is typical of pond systems within the region and there has not been a
measurable impact on Pond B-5 aquatic ecology attributable to a chemical stressor. There has
never been a measurable impact attributable to a chemical stressor in relation to the aquatic
ecology within Pond B-5. The results of the ecological screen indicated these analytes have a
low risk to aquatic populations in Pond B-5.

No Further Accelerated Action Recommendation

Based on analytical reéults, the SSRS, and the ecological screen, accelerated action is not
required and an NFAA determination is justified for IHSSs 142.5, 142.6, 142.7, 142.8, and
because of the following: :
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* Contaminated sediment was removed from Ponds B-1, B-2, and B-3. Confirmation sampling
indicated all residual concentrations and activities were less than WRW soil ALs.

* Activities and concentrations of COCs at Ponds B-4 and B-5 were uniformly below RFCA
WRW soil ALs with the exception of the detection of plutonium-239/240 in a one subsurface
sediment sample collected at. Pond B-4 at a depth of 3.0 to 3.9 ft. In accordance with RFCA
sediment removal not required for radionuclide contamination less than 1 nCi/g at depths
greater than 3 ft.

* Migration of soil or sediment contaminants to surface water is unlikely to impact water
quality because little contamination is present. Routine surface water monitoring results
indicate surface water standards are met and that pond sediments are not impacting surface
water. The ponds are also configured to protect off-site water sources. Stormwater runoff is
retained in the Terminal Ponds, sampled, and if the surface water results meet applicable
standards, the water is released. Erosion of the pond sediments because of a large influx of
water (from a storm) is not likely because the ponds are currently and expected to remain as
low-energy ponds and less water will be available after Site closure. Additionally,
predictions of contaminant migration based on the integration of the WEPP (USDA 1995)
and HEC-6T (Thomas 1999) models are conservative. Site empirical data indicate
contaminant migration is less than model predictions.

¢ Contaminants originating in IHSSs 141.5, 141.6, 141.7, 141.8, and 141.9 soil and sediment

~are not likely to impact surface water via transport in groundwater because soil
contamination levels in these IHSSs are very low. Groundwater contamination present
beneath the B-Series Ponds was evaluated as part of the Groundwater IM/IRA (DOE 2005¢).

¢ Based on the ecological screen for the Ponds B-4 and B-5 removal of sediment to protect
ecological receptors is not necessary.

The NFAA recommendation for Ponds B-1 (IHSS 142.5), B-2 (IHSS 142.6), and B-3 (IHSS
142.7) presented in the Closeout Report for IHSS Group NE-1 (DOE 2005b) was approved by
EPA May 12, 2005 (EPA 2005).

The NFAA recommendation for Ponds B-4 (IHSS 142. 8) and B-5 (IHSS 142.9) presented in the
‘Data Summary Report for IHSS Group NE-1 (DOE 2005d) was approved by EPA (the LRA) on
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PAC REFERENCE NUMBER: NE-142.12

IHSS Number: 142.12

Current Operable Unit: BZ

Former Operable Unit: 6

IHSS Group: ' NE-1- .

Unit Name: Flume Pond (Walnut Creek Gauging Station)(IAG Name-

Retention Pond A-5; RFI/RI Name — Walnut and Indiana Pond)

This Final Update to the HRR for PAC NE-142.12 consolidates the information in the initial
1992 HRR and subsequent updates with information gained through the disposition of this IHSS
in accordance with the RFCA accelerated action process. The disposition of IHSS 142.12 is
summarized in this update. The following HRR volumes contain [HSS 142.12 information:

Original Report — 1992 (DOE 1992a); and
Update Report — 1996 Annual (DOE 1996a).

Date(s) of Operation or Occurrence

Fall 1978 to present

Historical Summary

IHSS 141.12 (Pond A-5), the flume pond is located on the Walnut Creek drainage immediately

west of and upstream from Indiana Street. The location of Pond A-5 is shown on Figures 8 and
9. The flume pond was built in 1978. The Walnut Creek Drainage has received discharges from
Rocky Flats throughout the history of the Plant.

Pond A-5 is a flow-through pond that generally retains several thousand gallons of water. Pond
A-5 cannot be used to retain a storm surge and regulate discharge. This pond is cleaned out
occasionally to reduce buildup of sediment on the bottom or to reconstruct the flumes. The
removed sediment was placed on the southern side of Walnut Creek upstream of the pond and
within the IHSS boundary. A primary source of these sediments is the McKay Ditch Bypass,
which was originally constructed as an unlined ditch, and therefore carried considerable amounts
of entrained sediments (DOE 1992a).

IHSS Investigations

In accordance with Phase I RFI/RI Work Plan (DOE 1992b), sediment samples were collected at
five different locations within Pond A-5. One sample was collected within 5 ft of the pond inlet,
one from the deepest part of the pond, and the remaining three samples were collected at random
locations. Composite samples were collected from 2-ft intervals. Sediment samples were
analyzed for radionuclides, VOCs, SVOCs, pesticides, PCBs, and metals. Eight soil samples
were collected from the soil outside of the pond. Two of these samples were analyzed for
radionuclides, metals, and VOCs and five were analyzed for metals and VOCs.

Recently, additional surface and subsurface sediment and subsurface soil samples were collected
from three sampling locations at Pond A-5 in accordance with IABZSAP Addendum
#IABZ-05-06 (DOE 2005a). At Pond A-5, 2 surface sediment and 1 surface and subsurface
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sediment samples were collected and analyzed for radionuclides and metals. Results indicated
all concentrations and activities were less than RFCA WRW soil ALs (DOE et al. 2003).

Based on analytical data from both sampling events, several metals were detected in surface and
subsurface sediment at concentrations only slightly greater than background mean plus two
standard deviations. All were well below WRW soil ALs. Neither americium-241 nor
plutonium-239/240 were detected in surface or subsurface sediment. Americium-241 was
detected once, at an activity of 0.122 pCi/g in soil and plutonium-239/240 was detected twice in
surface soil at activities of 0.262 and 0.285 pCi/g.

Five surface water samples were collected from the pond: one from the deepest part, one within

5 ft of the inlet, one within 5 ft of the spillway, and two were randomly collected. Surface water
samples were analyzed for VOCs, SVOCs, pesticides/PCBs, metals (total and dissolved),
radionuclides (total and dissolved), and water quality parameters. Two stream sediment samples
were also collected: one sample was collected from McKay Ditch, just upstream from its
confluence with Walnut Creek, and another was collected from Walnut Creek, just downstream -
from the pond spillway. These stream sediment samples were analyzed for VOCs, SVOCs,
pesticides/PCBs, metals, radionuclides, and water quality parameters. Sodium was the only
analyte detected at a range of concentrations from 23.6 mg/L to 26.7 mg/L in surface water.

Groundwater samples were collected from two downgradient alluvial monitoring wells (0486
and 41691) and analyzed for radionuclides, metals, VOCs, SVOC, pesticides/PCBs and
nitrate/nitrite. Analytical results indicate methylene chloride at 10 pg/L and toluene at 0.12
ug/L, bis(2-ethylhexyl)phthalate at 3.0 ug/L, plutonium-239/240 (dissolved) at 0.0035 pCi/L,
~chromium (dissolved) at 16.8 pg/L, zinc at 314 ng/L, manganese at 1,010 pg/L, and potassium at

- 5720 pg/L were detected in groundwater. Pesticides/PCBs were not detected and mtrates/mtrltes

were not found at concentrations greater than baseline screening values.

A CDPHE risk-based conservative screen (CDPHE 1993) was conducted on surface water, pond
sediment, and stream sediment for [HSS 142.12 (DOE 1994). Passing the conservative screen
requires a carcinogenic and noncarcmogenlc risk ratio sum of below 1. The carcmogemc ratio
sum for Pond A-5 sediment is 2.84 x 10” and the noncarcinogenic ratio sum is 3.34 x 10>. Both
of these values are below 1. These ratios differ somewhat from those presented in the OU 6
Letter Report (DOE 1994) because methylene chloride was subsequently determined to be a
laboratory contaminant and was omitted from the data set (DOE 1995b). Results of the screen
on stream sediment samples show a carcmogemc risk ratio sum of 3.73 x 10° and a
noncarcmogemc risk ratio sum of 3.36 x 10”; both sums are below 1. Additionally, the
carcinogenic and noncarcinogenic risk ratio sums for dermal exposure for both pond and stream
sediment are below 1 and the risk to human health from exposure to pond and stream sediment at
IHSS 142.12 is very low based residential scenario. Potential ecological threats from exposure
to sediment constituents at IHSS 142.12 were also evaluated. There is little risk to the
environment based on chemical concentrations detected in this IHSS (DOE 1995b).

. Results of the Ecological Screen at Pond A-5 indicated all analytes have surface sediment
maximum detected concentration (MDC) values less than the ESL. These analytes have a low
risk to aquatic populations in Pond A-5 (DOE 2005c.
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No Further Action Recommendation

Based on analytical results, the SSRS, and the ecological screen, accelerated action is not
required and an NFAA determination is justified for IHSS 142.12 because of the following:

¢ Activities and concentrations of COCs were uniformly below RFCA WRW soil ALs at Pond
A-5. .

* Migration of soil or sediment contaminants to surface water is unlikely to impact water
quality because little contamination is present. Routine surface water monitoring results
indicate surface water standards are met and that pond sediments are not impacting surface
water. The upstream ponds are also configured to protect off-site water sources. Stormwater
runoff is retained in the Terminal Ponds, sampled, and if the surface water results meet
applicable standards, the water is released. Erosion of the pond sediments because of a large
influx of water (from a storm) is not likely because the ponds are currently and expected to
remain as low-energy ponds and less water will be available after Site closure. Additionally,
predictions of contaminant migration based on the integration of the WEPP (USDA 1995)
and HEC-6T (Thomas 1999) models are conservative. Site empirical data indicate
contaminant migration is less than model predictions.

¢ Contaminants originating in THSS 142.12 soil and sediment are not likely to impact surface

water via transport in groundwater because soil contamination levels in IHSS 142.12 are very
low. Groundwater was evaluated as part of the Groundwater IM/IRA (DOE 2005b).

~* Based on the ecological screen for Pond A-5, removal of sediment to protect ecological

receptors is not necessary.
The NFAA recommendation for Pond A-5 (IHSS 142.12) presented in the Data Summary Report
for IHSS Group NE-1 (DOE 2005¢) was approved by EPAon
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None
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PAC REFERENCE NUMBER: NE-156.2

IHSS Number: 156.2

Current Operable Unit: BZ

Former Operable Unit: 6 ,

[HSS Group: ~ Not Applicable

Unit Name: Soil Dump Area between the A-Series and B-Series Drainages

This Final Update to the HRR for PAC NE-156.2 consolidates the information in the initial 1992
HRR and subsequent updates with information gained through the disposition of this IHSS in
accordance with the RFCA accelerated action process. The disposition of IHSS 156.2 is
summarized in this update. The following HRR volumes contain IHSS 156.2 information:

Original Report — 1992 (DOE 1992);
Update Report — 1997 Annual (DOE 1997); and
Update Report — 1999 Annual (DOE 1999).

Date(s) of Operation or Qccurrence

1968 to 1973

Historical Summary

THSS 156.2 is located in an area immediatély north of Pond B-1 (PAC NE-142.5) and between
the A-Series Drainage and B-Series Drainage was used for the dumping of soil. The location of
THSS 156.2 is shown on Figures 8 and 9. The possible sources of the soil disposed of in this area
were:

s Soil excavated for bulldmg construction projects may have been placed in this area in the late
1960s.

* Sediments removed from the Pond B-5 (PAC NE-142.9) discharge outlet modification
activities may also have been placed in this general area.

¢ The RCRA 3004(u) Report (DOE 1987) identified this area as a soil disposal location from
construction activities at Building 774. However, this is unlikely as Building 774 was
- constructed before 1968. :

No documentation was found that contained analyses of the soil from construction projects or
from the Pond B-5 modification work (DOE 1992).

IHSS Investigations

OU 6 RFI/RI Activities

~ In accordance with the Phase I RFI/RI Work Plan (DOE 1991) for OU 6, activities at IHSS 156.2
included the collection of surface soil and subsurface soil samples from 22 gridded locations.
These results are described in the RFI/RI Report (DOE 1996a). The COCs for soil were metals,
radionuclides, and VOCs. Surface soil samples were collected in the uppermost 2 inches.
Boreholes were drilled to a depth of 3 ft into undisturbed soil beneath any fill. Within the
overlying fill material, composite samples were collected in 6-ft increments. Prior to the
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collection of surface and subsurface soil samples, a 17-pt Field Instrument Detection of Low
Energy Radiation (FIDLER) survey was conducted around each sampling location (DOE 1996a).

Eleven metals and two radionuclides were detected at concentrations above their respective
background levels in one or more of the surface soil samples collected in IHSS 156.2. These
were antimony (43.6 mg/kg), calcium, chromium, copper, iron, magnesium, mercury, nickel,
strontium, vanadium, zinc, americium-241, and plutonium-239/240. Strontium was detected
above background in 18 of the 22 samples. Americium-241(maximum activity of 0.301 pCi/g)
and plutonium-239/240 (maximum activity of 1.85 pCi/g) were detected above background in 13
of 21 and 8 of 21 samples, respectively. For both metal and radionuclides, concentrations
exceeding background were randomly distributed throughout the THSS (1996a).

Subsurface soil samples from IHSS 156.2 were analyzed for VOCs, metals, and radionuclides.
Seven VOCs were detected in subsurface soil at IHSS 156.2, of which four (2-butanone, acetone,
methylene chloride, and toluene) were suspected laboratory contaminants. The remaining VOC
detections were of 4-methyl-2-pentanone, chlorobenzene, and total xylenes, which were each
detected once at low concentrations (less than 5 pg/kg). Five metals and three radionuclides
were detected in subsurface soil at concentration exceeding background, including barium,
calcium, strontium, lead (maximum concentration of 84.9 mg/kg), zinc, americium-241,
plutonium-239/240, and uranium 235. The maximum activities of americium-241, plutonium-
239/240, and uranum-235 were 0.31 pCi/g, 0.88 pCi/g, and 0.16 pCi/g, respectively.
Occurrences of all analytes present above background appeared to be random throughout the
[HSS (1996a).

No Further Action Recommendation

As part of the OU 6 RFI/RI, a Human Health Risk Assessment (HHRA) evaluated risks for
current and future receptors exposed to IHSS 156.2 and two adjacent IHSSs. The results showed
that for all current and future on-site residential receptors the cumulative hazard indices (HIs) for
noncarcinogenic health effects were 0.01 or less; therefore no adverse noncancer health effects
were expected under the exposure conditions evaluated. The excess lifetime cancer risk was
estimated at 4 x 107, indicating negligible risk. Results of the Ecological Risk Assessment
(ERA) for the Walnut Creek Watershed indicated no adverse ecological effects to ecological
receptors (DOE 1996a). '

THSS 156.2 (PAC NE-156.2) was proposed for NFA in the 1997 HRR (DOE 1997), consistent
with the criteria for recommending NFA decisions presented in RFCA (DOE 1996b). DOE
received EPA (the LRA) and CDPHE approval of the NFA status of THSS 156.2 on July 9, 1999
(CDPHE and EPA 1999).

Comments
None

References

CDPHE and EPA, 1999, Correspondence to J. Legare, DOE RFFO, from S. Gunderson, CDPHE
and T Rehder, EPA Region VIII, RE: 1997 Annual Update for the Historical Release Report
(September, 1997) July 9.
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DOE, 1997, Historical Release Report 1999 Annual Update, Rocky Flats Env1ronmental
Technology Site, Golden, Colorado, September.
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PAC REFERENCE NUMBERS: NE-166.1, NE-166.2, AND NE-166.3

~ IHSS Numbers: 166.1, 166.2, and 166.3

Current Operable Unit: BZ

Former Operable Unit: 6 |

[HSS Group: Not Applicable

Unit Name: Trenches South of the Present Landfill (IHSS Name: Trenches A,

B, and C; Trench C consists of two smaller trenches)

This Final Update to the HRR for PACs NE-166.1, NE-166.2, and NE-166.3 consolidates the
information in the initial 1992 HRR and subsequent updates with information gained through the
disposition of these IHSSs in accordance with the RFCA accelerated action process. The
disposition of IHSSs 166.1, 166.2, and 166.3 is summarized in this update. The following HRR
volumes contain information regarding IHSSs 166.1, 166.2, and 166.3:

Original Report — 1992 (DOE 1992);
Update Report — 1996 Annual (DOE 1996); and
Update Report — 2002 Annual (DOE 2002).

Date(s) of Operation or Occurrence

Prior to 1964 and also 1970

Historical Summary

Trenches A, B, and C (IHSSs 166.1, 166.2, and 166.3) were located north of the IA and
immediately south of the Present Landfill (PAC NW-114). The location of these IHSSs is shown
on Figures 8 and 9.

Conflicting information has been found regarding the description of Trenches A, B, and C
(THSSs 166.1, 166.2, and 166.3). Listed below are four explanations for the existence of those
trenches.

* According to one reference, these trenches received a few hundred gallons of liquid from the
Rocky Flats sanitary wastewater treatment plant (Building 995) in 1970 (DOE 1992). A map.
with that reference indicates only one trench in the area.

* The RCRA 3004(u) Report (DOE 1987) stated that sludge from Building 995 was disposed
on in two trenches and possibly in a third trench near the landfill. This sludge was generated
during a period of high sewage sludge output from Building 995, but no other time frame for
these activities is given.

*  One document included a brief discussion of possible sludge disposal “out north of the
plant.” This document also discusses sanitary wastewater treatment plant sludge from the
No. 1 digester at Building 995 being disposed by Austin (a construction firm) to the north of
the plant (DOE 1992).

* Another reference stated that the sanitary sewage sludge that was disposed of in this area was
simply pumped on the ground and the area was never actually trenched (DOE 1992).
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Aerial photographs of Rocky Flats do not indicate any disturbances in the location of these
trenches in 1955, but in a 1964 photo, disturbed areas corresponding to the locations of these
three trenches are visible. The disturbed areas do not show significant change in any photographs
taken after 1964.

Older sanitary wastewater treatment plant sludge (prior to 1957) would reportedly have had
primarily uranium contamination with newer sludge having an increasing amount of plutonium
contamination beginning in 1957. Total long-lived alpha activity present in the sludge has been
reported between a minimum of 382 pCi/g in August 1964 to a maximum of 3,591 pCi/g in June
1960 (DOE 1992).

IHSS Investigations

OU 6 RFI/RI Activities

IHSSs 166.1, 166.2, and 166.3 were investigated as part of the OU 6 RFI/RI in accordance with
the OU 6 Phase I RFI/RI Work Plan (DOE 1991). During the OU 6 field investigation (1992-
1993) 26 soil borings were drilled to a depth of 5 ft below the bottom of the disturbed area of
each trench. Eight borings were drilled in Trench A, seven in Trench B, six in Trench C west,

and five in Trench C east. Soil samples were analyzed for VOCs, metals, and radionuclides
(DOE 1996b).

VOCs detected in subsurface soil samples collected at Trenches A, B, and C include four
compounds labeled as “suspect” (2-butanone, acetone, methylene chloride, toluene), and five
additional compounds believed to be representative of actual environmental conditions (benzene,
chloroform, trichloroethene, 4-methyl-2-pentanone, styrene). The highest VOC concentration
was tetrachloroethene at 21 pg/kg. The suspect VOCs are likely laboratory contaminants

(DOE 1996D).

Metals detected at concentrations slightly greater than background in subsurface soil in Trenches
A, B, and C included chromium, barium, calcium, and strontium. Detections of calcium in
excess of background concentrations were llmlted to depths less than 6 ft bgs in intervals where
caliche was observed (DOE 1996b).

Radionuclides detected in excess of background activities included americium-241, plutonium-
239/240, and uranium-235 with maximum activities of 0.0229 pCi/g, 0.0855 pCi/g, and 0.13
pCi/g, respectively. Activities of these were at or slightly above background levels in composite
samples up to 6 ft bgs (DOE 1996b).

No Further Action Recommendation

IHSSs 166.1, 166.2, and 166.3 were proposed for NFA based on the results of HHRA and ERA,
as presented in the 1996 HRR Annual Update (DOE 1996). Carcinogenic and noncarcinogenic
ratio sums were 8.81 x 10" and 1.57 x 10™ , respectively. The results of a dermal assessment
indicated that risk to a resident from dermal exposure was also low, with risk ratio sums of 3.46
x 10° and 1.19 x 10°. The ERA for the Walnut and Woman Creek Watersheds (presented as an
Appendix in the OU 5 RFI/RI Report) indicated no risk to the environment due to contamination
detected in IHSSs 166.1, 166.2, and 166.3 (DOE 1996c¢).

Based on the above findings, NFA was proposed for IHSSs 166.1, 166.2, and 166.3, (Trenches
A, B, and C) in the HRR 1996 Annual Update (DOE 1996a). DOE received approval of the
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.NFA status of IHSSs 166.1, 166.2, and 166.3 from EPA (the LRA) and CDPHE on February 14,
2002 (EPA and CDPHE 2002).

-References
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February 14. '
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Units, Rocky Flats Plant, Golden, Colorado, December.

DOE, 1991, Final Phase Il RFI/RI Work Plan, Walnut Creek Priority Drainage, (Operable Unit
No. 6), Rocky Flats Plant, Golden, Colorado, September.

DOE, 1992, Historical Release Report for the Rocky Flats Plant, Rocky Flats Plant, Golden,
.Colorado, June.

DOE, 1996a, Historical Release Report 1996 Annual Update, Rocky Flats Env1ronmental
Technology Site, Golden, Colorado, September.

DOE, 1996b, Phase I RFI/RI Report on the Walnut Creek Priority Drainage, Operable Unit No.
6, Rocky Flats Environmental Technology Site, Golden, Colorado, September.

DOE, 1996¢, Final Phase I RFI/RI Report Woman Creek Priority Drainage, Opefable Unit 5,
Rocky Flats Environmental Technology Site, Golden, Colorado, April.

DOE, 2002, Annual Update for the Historical Release Report, Rocky Flats Environmental
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PAC REFERENCE NUMBER: NE-167.1

THSS Number: 167.1

Current Operable Unit: BZ
* Former Operable Unit: 6
IHSS Group: . ~ Not Applicable
Unit Name: Landfill Spray Field (North Area)

This Final Update to the HRR for PAC NE-167.1, 1 consolidates the information in initial 1992
HRR for the Rocky Flats Plant (DOE 1992) with information gained through the disposition of
this IHSS in accordance with the RFCA accelerated action process. The disposition of IHSS
167.1 is summarized in this update. The following HRR volumes contain information
concerning IHSS 167.1:

Original Report — 1992 (DOE 1992);
Update Report — 1997 Annual (DOE 1997); and
Update Report — 1999 Annual (DOE 1999).

Date(s) of Operation or Occurrence

Approximately October 1974 to May 1981

Historical Summary

The location of IHSS 167.1 is shown on Figures 8 and 9. Originally there were two landfill
ponds, the East and West Landfill Ponds. These ponds were intended to protect surface water
and groundwater in the vicinity of the Present Landfill. The West Pond was used to collect
leachate and surface water runoff from the Present Landfill (PAC NW-114) (DOE 2004). The
West Pond was also referred to as Landfill Pond 1 or the Leachate Collection Pond. It originated
with the conversion of temporary berms to permanent ones between October 1974 and January
1975 and was in use through May 1981 when the West Landfill Pond was buried as the Present
Landfill expanded (DOE 2004). '

Spray-evaporation was conducted near the Present Landfill to prevent the release of water from
the landfill ponds. Spray fields associated with the Present Landfill included the North Area
(IHSS 167.1) and the Central and South Areas (PACs NE-167.2 and NE-167.3). The North
Spray Field covered an area of approximately three acres with dimensions of approximately 280
ft by 480 ft (DOE 1992). There were two sources for spray-evaporation water in the North Spray
Field.” The principal one was the West Landfill Pond. Water from footing drains at Buildings
771 and 774 was also applied to THSS 167.1 north of the landfill. The water was collected at the
Building 771 and Building 774 outfall pond, trucked out to the Landfill area, and then sprinkled
from the truck onto the North Spray Field area. After March 1975, the footing drain water was
no longer sprayed or spread at the Landfill area because of “damage to the landscape”

(DOE 1992). :
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IHSS Invesfigations

The water sprayed onto the North Spray Field (IHSS 167.1) may have been contaminated with
varying amounts of low-level radioactivity derived from tritium, strontium-90, plutonium, and
americium (DOE 1992). Low concentrations of phenol and nitrate were also detected in the
spray water. Table NE-5 of the HRR (DOE 1992) lists the activity and concentrations limits for
spraying as follows: tritium - 100,000 picocuries per liter (pCi/L); strontium-90 - 25 pCi/L,
plutonium - 20 pCi/L, americium - 200 pCi/L above background, and total long-lived alpha - 400
pCi/L. ‘As shown in Table NE-6 of the 1992 HRR (DOE 1992), tritium activity in water ranged
from 950 pCi/L to 56,000 pCi/L. The source of spray evaporation water discussed above was
either from the landfill pond, collected from the footing drain pond at Buildings 771 and 774, or
a combination of both. :

IHSS 167.1 was investigated in accordance with the OU 6 RFI/RI Work Plan (DOE 1991). The
only VOC detected was toluene at a maximum concentration of 3 pg/kg. The maximum
radionuclide activities were 0.024 pCi/g of americium-241, 0.0716 pCi/g of plutonium-239/240,
3.05 pCi/g of uranium-233/234, 0.137 pCi/g of uranium-235, and 141 pCi/g of uraniuim-238.

~ Additional data are available in the OU 6 RFI/RI report (DOE 1996a) and OU 7 IM/IRA
Decision Document (DOE 1996b). These data were developed from analysis of East Landfill
Pond water regardless of whether spraying operations were being conducted.

As documented in the OU 6 RFI/RI Report, IHSS 167.1 was identified as an Area of Concern
(AOC) based on the results of the CDPHE conservative screen, in accordance with RFCA (DOE
et al.1996), for purposes of the HHRA. The results of the HHRA for the AOC showed that for
all current and future on-site receptors, the cumulative Hls for noncarcinogenic health effects
were 0.01 or less and therefore no adverse noncarcinogenic health effects were expected under
the exposure conditions evaluated. For all current and future on-site residential receptors the
excess lifetime cancer risk was estimated at 5 x 10, also indicating negligible risk (DOE
1996a). Additionally, results of the ERA for the Walnut Creek Watershed indicated barium
concentrations detected within IHSS 167.1 would pose negligible risks to the small mammal
receptor group (DOE 1996a).

No Further Action Recommendation

IHSS 167.1 was proposed for NFA in the 1997 HRR Update (DOE 1997). As proposed this
recommendation was consistent with the criteria for recommending NFA decisions presented in
RFCA (DOE et al. 1996).

NFA status for IHSS 167.1 was approved in a letter from EPA (the LRA) and CDPHE (CDPHE
and EPA 1999) to DOE dated July 9, 1999, that was published in the 1999 HRR Update (DOE
1999). '

Comments

None

References

CDPHE and EPA, 1999, Correspondence to J. Legare, DOE RFFO, from S. Gunderson, CDPHE
and T Rehder, EPA Region VIII, RE: 1997 Annual Update for the Historical Release Report
(September, 1997) July 9.
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Rocky Flats Environmental Technology Site, Golden, Colorado, February.
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PAC REFERENCE NUMBERS: NE-167.2 AND NE-167.3

[HSS Number: 167.2 and 167.3

‘Current Operable Unit: BZ

Former Operable Unit: 7

IHSS Group: Not Applicable

Unit Name: Center Area Spray Field (IHSS 167.2)

South Area Spray Field (THSS 167.3)

This Final Update to the HRR for PACs NE-167.2 and NE-167.3 consolidates the information in
the initial 1992 HRR (DOE 1992) with information gained through the disposition of this [HSS
in accordance with the RFCA accelerated action process. The disposition of IHSSs 167.2 and
167.3 are summarized in this update. The following HRR volumes contain information
concerning IHSSs 167.2 and 167.3:

Original Report — 1992 (DOE 1992a); ,
Update Report — 1996 Annual (DOE 1996a); and
Update Report — 2002 Annual (DOE 2002).

Daté( s) of Operation or Occurrence

1975 to 1994

Historical Summary

The locations of [HSSs 167.2 and 167.3 are shown on Figures 8 and 9. Spray-evaporation of
water from the East Landfill Pond began in September 1975 and was discontinued in 1994
(DOE 1992a). During that time, approximately 5,500,000 gallons of water was stored to
maintain a 75 percent capacity in the pond. Two discrete spray areas were identified adjacent to

the landfill pond; THSS 167.2 on the northern bank and THSS 167.3 on the southern bank. These

IHSSs were originally part of OU 6 but were transferred to OU 7 in 1994 (DOE 1994).
Dimensions of the spray fields were approximately 100 by 460 fi. for [HSS 167.2 and 120 by
440 ft for IHSS 167.3 (DOE 1992a). Surface soil in spray-evaporation areas was potentially
contaminated by the landfill pond water. Surface soil downgradient of the East Landfill Pond
dam was considered downwind and also potentially contaminated by spray activities

(DOE 1992a).

The water sprayed onto the South Area Spray Fields may have been contaminated with varying
amounts of low-level radioactivity derived from tritium, strontium, plutonium, and americium
(DOE 1996b). Small concentrations of phenol and nitrate were also detected in the spray water.

The original location of the South Area Spray Field as described in the OU 6 Work Plan (DOE
1992b), was south of the OU 7 Landfill on the plateau between an unnamed tributary and North
Walnut Creek. During OU 6 characterization activities, it was determined that the South Area
Spray Field was actually located further north, adjacent to the south bank of the Present Landfill
Pond. The location of IHSS 167.3 was reported in the HRR (DOE 1992a) and based on
reevaluation of aerial photographs and other historical records of waste disposal practices was
revised in the Final OU 6 Phase I RFI/RI (DOE 1996c).
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IHSS Investigations

In accordance with the OU 7 Phase I RFI/RI Work Plan (DOE 1991), five surface soil samples
were collected in IHSS 167.2 and three in IHSS 167 from the 0-2 inch soil horizon during the
OU 7 Phase I RFI/RI. All samples were analyzed for metals, radionuclides, and indicator
parameters (DOE 1996b). Maximum concentrations of metals included 16 mg/kg of arsenic and
the maximum activity of americium-241 was 1 pCi/g.

At THSS 167.2, barium, beryllium manganese, nitrite, americium-241, and plutonium-239/240
were detected at concentrations or activities slightly greater than background. Analytes that were
detected at concentrations or activities slightly greater than background at IHSS 167.3 included
barium, manganese, lead, zinc, and nitrite (DOE 1996b).

Carcinogenic risk is below the EPA acceptable risk range for incidental ingestion of
nonradionuclides, incidental ingestion of radionuclides, particulate inhalation, and external
irradiation. Noncarcinogenic risk (HI) is below 1 for incidental ingestion by a child (HI=0.004)
and incidental ingestion by an adult (HI=0.0005). These results indicate there is negligible risk
to human health from exposure to surface soils downgradient of the landfill for an open space
receptor and that the requirements to support a No Action or NFA (as defined by CERCLA)
remedy have been met.

No Further Action Recommendation

Based on the OU 7 IM/IRA document and a review of available data by CDPHE and EPA using
the consultative process in an NFA Working Group meeting, approval was granted for NFA
status for [HSSs167.2 and 167.3 on November 14, 2001. Approval of the NFA status for IHSSs
167.2 and 167.3 was approved in a letter from CDPHE and EPA (the LRA) to DOE dated
February 14, 2002 (CDPHE and EPA 2002).

Comments

None

References
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71




Rocky Flats Environmental Technology Site »
FY2005 Final Historical Release Report October 2005

DOE, 1994, Final Work Plan Technical Memorandum for Operable Unit No. 7 — Present
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PAC REFERENCE NUMBER: NE-216.1

IHSS Number: 216.1
Current Operable Unit: BZ
- Former Operable Unit: 6
THSS Group: . Not Applicable
Unit Name: . East Spray Field, North Area

This Final Update to the HRR for PAC NE-216.1 consolidatés the information in initial HRR
(DOE 1992) with information gained through the disposition of this [HSS in accordance with the
RFCA accelerated action process. The disposition of IHSS 216.1 is summarized in this update.
The following HRR volumes contain information concerning IHSS 216.1:

Original Report - 1992 (DOE 1992);
Update Report — 1996 Annual (DOE 1996a); and
Update Report — 2002 Annual (DOE 2002).

Date(s) of Operation or Occurrence

Spring 1989

Historical Summary

The location for IHSS 216.1 is shown on Figures 8 and 9. The north area of the East Spray Field
was located on the top of a hill between the A-Series and B-Series Ponds, east of the protected
area (PA) fence, and was opened in 1989 because of excessive runoff from the existing spray
fields. Surface runoff from this area was collected in the ponds. During its short operational
period, the north area of the East Spray Field received water from Pond B-3 (PAC NE-142.7),
which received treated sanitary effluent from the on-site sewage treatment facility.

During the time the north area was in operation a chromic acid spill occurred in Building 444 on
February 22, 1989 (DOE 1992). This chromic acid was inadvertently pumped to the sanitary
sewer system. It was estimated that 4.7 pounds of chromium were discharged to Pond B-3

(DOE 1989) (PAC 000-500). The water from this pond was then sprayed on the north (and south
[PAC NE-216.3]) areas of the East Spray Field. This incident required the submittal of a RCRA
CPIR (Number 89-001).

Analyses of treated sanitary effluent discharged to Pond B-3 were used to characterize water
applied to the East Spray Fields. The chemical analytes included: pH, five day biochemical
oxygen demand, total suspended solids (TSS), nitrate as nitrogen, total chromium, total
phosphorus, total residual chlorine, and fecal coliform.

In response to the application of water potentially contaminated with chromium to the East Spray
Field, soil samples were collected from the spray fields and analyzed for total chromium using
the EPA EP Toxicity test in order to measure the amount of chromium that is leachable from the
soil. The EP Toxicity chromium analyses of these soil samples indicated background soil
concentrations of leachable chromium varied from <0.010 to 0.023 mg/L, and the spray field
soils had leachable chromium concentrations of <0.010 to 0.082 mg/L. The data are summarized
in the Original HRR (DOE 1992) and again in the 1996 Annual HRR Update (DOE 1996a).
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In accordance with the OU 6 RFI/RI Work Plan (DOE 1991), six surface soil samples were
collected and analyzed for metals, radionuclides, and total organic carbon (TOC). Americium-
241 and plutonium-239/240 were detected at activities of 0.192 pCi/g and 0.758 pCi/g,
respectively. In addition, six soil borings were drilled to a depth of 4 ft and sampled in 2-ft
intervals. Samples were analyzed for VOCs, metals, radionuclides, and TOC. Three metals and
two radionuclides were detected at concentrations or activities greater than background including
strontium with a maximum concentration of 506 mg/kg, americium-241 at a maximum
concentration of 0.349 pCi/g and plutonium-239/240 at a maximum activity of 0.206 pCi/g.
THSS 216.1 lies in an unsaturated zone between the two drainages; therefore, no groundwater
was available for sampling (DOE 1996).

IHSS Investigations

The results of the CDPHE conservative screen, in accordance with RFCA (DOE et al. 1996), for
IHSS 216.1, as reported in the final OU 6 Letter Report (DOE 1994), indicated any constituents
released to the environment presented negligible risk to the onsite residential receptor. The
background comparison conducted as part of the conservative screen resulted in the definition of
the inorganic and radionuclide potential contaminants of concern (PCOCs) shown in Table 1 of
the 1996 Annual Update to the HRR (DOE 1996a). All organic chemicals detected in the soil
samples were considered PCOCs and were also listed in Table 1 of the 1996 Annual Update to
the HRR (DOE1996a).

No Further Action Recommendation

In accordance with RFCA NFA decision criteria (DOE et al. 1996), any area that passed the
CDPHE conservative screen was a candidate for NFA. As shown in Table 1 in the 1996 Annual
Update (DOE 1996a) the carcinogenic ratio sum was 4.0 x 10" and the noncarcinogenic ratio
sum was 4.4 x 10, Both of these values were below 1. IHSSs were also assessed for risk due to
dermal exposure as indicated in Table 2 of the 1996 Annual Update (DOE 1996a). The
noncarcinogenic risk ratio sum for barium and strontium was 3.4 x 10, Again these values were
less than 1. Evaluation of data presented in Tables 1 and 2 indicated the risk to human health
from exposure to soil at IHSS 216.1 is low (DOE 1996a).

An ERA was also conducted. The results of the ERA for Walnut Creek and Woman Creek
watersheds at RFETS, which appeared as Appendix N in the OU 5 RFI/RI report (DOE 1996b)
indicated there was no adverse affect to ecological receptors (DOE 1996b).

Based on the above evidence, IHSS 216.1 was proposed for NFA status in the 1996 Annual
Update (DOE 1996a). THSS 216.1 was discussed at the NFA Status Meeting of November 14,
2001, where decision criteria were reviewed and NFA status was granted to THSS 216.1, the
north area of the East Spray Field. Approval of NFA status for IHSS 216.1 was confirmed in a
letter from CDPHE and EPA (the LRA) to DOE dated February 14, 2002 (CDPHE and EPA
2002).

Comments

None
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DOE, 2002, Annual Update August 1, 2001, through August 1, 2002, Historical Release Report,
Rocky Flats Environmental Technology Site, Golden, Colorado, September. '

- DOE, CHPHE, and EPA, 1996, Rocky Flats Cleanup Agreement Rocky Flats Environmental
Technology Site, Golden, Colorado, July.
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PAC REFERENCE NUMBER: NE-216.2 AND NE-216.3

[HSS Number: 216.2 and 216.3

Current Operable Unit: BZ

Former Operable Unit: 2

IHSS Group: NE/NW ,

Unit Name: East Spray Fields (Center and South Areas)

This Final Update to the HRR for PACs NE-216.2 and NE-216.3 consolidates the information in
initial 1992 HRR and subsequent HRR updates. The disposition of [HSSs 216.2 and 216.3 is
summarized in this update. The following HRR volumes contain IHSSs 216.2 and 216.3
information: ' :

Original Report — 1992 (DOE 1992);
Update Report — 1997 Annual (DOE 1997); and
Update Report — 2003 Annual (DOE 2003).

Date(s) of Operation or Occurrence

PAC NE-216.2 — Center Area: 1979 to the early 1980s
PAC NE-216.3 — South Area: early 1980s to 1990.

Historical Summary

IHSS 216.2 was located immediately north of the East Access Road and was only operated for a
few years until it was closed because of erosion and soil slumping problems on hillsides near the
spray field. IHSS 216.3 was a considerably larger spray field located immediately south of the
East Access Road and was operated for a period of approximately 10 years (DOE 1992). The
location of THSSs 216.2 and 216.3 are shown on Figures 8 and 9. '

Spray irrigation of Pond B-3 (PAC NE-142.7) water was initiated in 1979 as an action to achieve
zero off-site discharge of sanitary effluent from Rocky Flats. Water from Pond B-3, which
received treated sanitary wastewater flows, was applied to these spray fields. Water was pumped
from Pond B-3 and spray irrigated on the nearby soil. Gasoline-driven pumps and a series of
laterals and sprinkler nozzles distributed the water to the ground surface for evaporation and
infiltration into the subsurface. It is estimated that during spray irrigation activities, up to 20
million gallons per year of water was disposed in this manner. When used, the spray system
often saturated the soils near the spray fields, leading to overland flow of the sprayed effluent
into the retention ponds (DOE 1992).

Direct runoff of spray-irrigated water from the southern portion of the East Spray Field into
Woman Creek was observed on March 2, 1987. The direct runoff constituted a technical
NPDES violation because the point of discharge to Woman Creek was not an NPDES permitted
discharge point (DOE 1992). In response to this NPDES technical violation, a ditch was
constructed to divert runoff water from the southern portion of the East Spray Field into Pond C-
2 (PAC SE-142.11) (DOE 1992).
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A second incident occurred following a spill of chromic acid in Building 444 on February 22,
1989. The chromic acid was inadvertently pumped to the sanitary sewer system and it was
estimated that 4.7 1bs of chromium was discharged to Pond B-3. The water from this pond was
then spray irrigated on the Southern (and northern) portions of the East Spray Fields.

The analyses of treated sanitary effluent discharged to Pond B-3 and of the pond water is
representative of the water applied to the East Spray Fields. Chemical analytes included: pH,
five day biochemical oxygen demand, TSS, nitrate as nitrogen, total chromium, total phosphorus,
total residual chlorine, and fecal coliform.

In response to the application of water potentially contaminated with chromium to the north and
south portions of the East Spray Fields, 34 soil samples were collected. Two of the samples
were duplicates. The samples were collected from the ground surface, 0- to 1-inch depth, and
from 6- to 7-inch depth. Samples were analyzed for total chromium using the EPA EP Toxicity
test in order to measure the amount of chromium that is leachable from the soil. Sampling
locations were representative of the application, surface run-off and background areas. The EP
Toxicity chromium analyses of these soil samples indicated background soil concentrations of
leachable chromium varied from <0.010 to 0.023 mg/L, and the spray field soils had leachable
chromium concentrations of <0.010 to 0.082 mg/l (DOE 1992).

IHSS Investigations

THSSs 216.2 and 216.3 were investigated as part of the OU 2 RFI/RI in accordance with the OU
2 RFI/RI Work Plans (DOE 1991a, 1991b). Results are reported Phase II RFI/RI Report 903

* Pad, Mound, and East Trenches Area, Operable Unit No. 2 (DOE 1995). Metals and
radionuclides were reported at concentrations and activities greater than background but less than
RFCA Tier II soil ALs (DOE et al. 1996) in surface soil (DOE 1995). ITHSSs 216.2 and 216.3
were also characterized in accordance with the BZSAP #BZ-02-01 (DOE 2002). This
characterization included five surface and one subsurface soil sampling locations in IHSS 216.2.
Metals and radionuclides were detected at concentrations or activities greater than background
but less than RFCA WRW soil ALs (DOE et al. 2003) in surface soil and toluene was detected,

at a maximum concentration of 100 ug/kg in subsurface soil.

Fourteen surface and subsurface soil samples were collected at IHSS 216.3. All surface and
subsurface soil results were less than RFCA WRW soil ALs. Metals and radionuclides were
detected at concentrations or activities greater than background in surface soil. The maximum
radionuclide activities detected included 0.068 pCi/g of americium-214, 0.538 pCi/g of
plutonium-239/240, 0.24 pCi/g of uranium-235, and 1.66 pCi/g or uranium-238. Methylene
chloride, acetone, ethylbenzene, and total xylenes were detected, at very small concentrations, in
subsurface soil.

No Further Action Recommendation

After review of the Data Summary Report for [HSS Group NE/NW (DOE 200315) by regulatory
agencies, DOE received approval from EPA (the LRA) of NFAA status for [HSSs 216.2 and
216.3, on October 7, 2003 (EPA 2003).

Comments

None
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References

DOE, 1991a, Technical Memorandum 1, Final Phase II RCRA Facility Investigation/Remedial
Investigation Work Plan (Alluvial), 903 Pad, Mound, and East Trenches Areas (Operable Unit
No. 2), Rocky Flats Plant, Golden, Colorado, August.

DOE, 1991b, Final Phase II RFI/RI Work Plan (Bedrock), 903 Pad, Mound, and East Trenches
Areas (Operable Unit No. 2), Rocky Flats Plant, Golden, Colorado, June.

DOE, 1992, Historical Release Report for the Rocky Flats Plant, Rocky Flats Plant, Golden,
Colorado, June.

DOE, 1995, Phase 1I RFI/RI Report 903 Pad, Mound, and East Trenches Area, Operable Unit
No. 2, Vol. 3, Rocky Flats Environmental Technology Site, Golden, Colorado, October.

DOE, 1997, Annual Update for the Historical Release Report, Rocky Flats Environmental
Technology Site, Golden Colorado, September.

DOE, 2002, Buffer Zone Sampling and Analysis Plan, Rocky Flats Environmental Technology
Site, Golden, Colorado, June.

DOE, 2003a, Annual Update for the Hrstorlcal Release Report Rocky Flats Environmental
Technology Site, Golden, Colorado, September.

DOE, 2003b, Characterization Data Summary IHSS Group NE/NW, Rocky Flats Environmental
Technology Site, Golden, Colorado, September.

DOE, CDPHE, and EPA, 1996, Rocky Flats Cleanup Agreement, Rocky Flats Environmental

- Technology Site, Golden Colorado, July.

DOE, CDPHE, and EPA, 2003, Modifications to the Rocky Flats Cleanup Agreement Rocky
Flats Environmental Technology Site, Golden, Colorado, June.

EPA, 2003, G. Kleeman, letter to J. Legare, RE: Charactenzauon Data Summary [HSS Group
NE/NW, October 7.
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PAC REFERENCE NUMBER: NE-1400

THSS Number: Not Applicable

Current Operable Unit: BZ

Former Operable Unit: Not Applicable

IHSS Group: ' Not Applicable

Unit Name: : Tear Gas Powd.er'Release

This Final Update to the HRR for PAC NE-1400 consolidates the information in the initial 1992
HRR and subsequent HRR updates. The disposition of PAC NE-1400 is summarized in this
update. The following HRR volumes contain PAC NE-1400 information:

Original Report — 1992 (DOE 1992); and
Update Report — 2002 Annual (DOE 2002).

Date(s) of Operation or Occurrence

August 5, 1987

Historical Summary

A member of Plant Protection dumped approximately 5 pounds of CS tear gas powder on the
roadway in the BZ on the evening of August 5, 1987. The location of PAC NE-1400 is shown
on Figures 8 and 9. The powder became airborne the next day when other members of Plant
Protection drove through the tear gas powder. Three individuals were affected by the powder
and were taken to medical and received attention. The area where the tear gas was located was
hosed down by the Plant Fire Department.

PAC Investigations

No other investigation required because of the nature of the release.

No Further Action Recommendation

PAC NE-1400 was addressed through the consultative process in an NFA Working Group
meeting on January 1, 2002. An NFA for PAC NE-1400 was formally approved by CDPHE and
EPA (the LRA) in a letter dated February 14, 2002 (CDPHE and EPA 2002).

Comments

None

References

CDPHE and EPA, 2002, Correspdndence to J. Legare, DOE RFFO, from S. Gunderson, CDPHE
and T. Rehder, EPA Region VIII, RE: Approval of NFA Designation for IHSSs and PACs,
February 14.

DOE, 1992, Historical Release Report for the Rocky Flats Plant, Rocky Flats Plant, Golden,
Colorado, June.
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DOE, 2002, Annual Update for the Historical Release Report, Rocky Flats Environmental
. Technology Site, Golden, Colorado, September.
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PAC REFERENCE NUMBER: NE-1401

[HSS Number: Not Applicable

Current Operable Unit: BZ

Former Operable Unit: Not Applicable

IHSS Group: Not Applicable

Unit Name: NE Buffer Zone Gas Line Break

This Final Update to the HRR for PAC NE-1401 consolidates the information in the initial 1992
HRR and subsequent HRR updates. The disposition of PAC NE-1401 is summarized in this
update. The following HRR volumes contain PAC NE-1401 information:

Original Report — 1992 (DOE 1992); and
Update Report — 2002 Annual (DOE 2002).

Date(s) of Operation or Qccurrence

April 28, 1987

Historical Summary

A 12-inch high-pressure natural gas line was ruptured by a bulldozer during construction of a
spray irrigation runoff control ditch in the southeastern BZ. The location of PAC NE-1401 is
shown on Figures 8 and 9. The line was reported to be 36 to 42 inches deep. No explosion, fire, .
or injuries occurred as a result of the rupture; however, overhead electrical lines were damaged
by debris blown into the air by the escaping gas. Approximately 5 million cubic feet (f*)of gas
were released to the environment. The flow of gas to the line was shut off. The line was
repaired and returned to service on April 30, 1987. Because of the rapid diffusion characteristics
of natural gas, it was concluded at the time that the release never presented a hazard to off-site
populations. ' ‘ '

PAC Investigations

No investigation required because there was no release to soil or water.

No Further Action Recommendation

PAC NE-1401 was addressed through the consultative process in an NFA Working Group
meeting on January 1, 2002. An NFA for PAC NE-1401 was formally approved by CDPHE and
EPA (the LRA) in a letter dated February 14, 2002 (CDPHE and EPA 2002).

Comments
None

References

CDPHE and EPA, 2002, Correspondence to J. Legare, DOE RFFO, from S. Gunderson, COPHE
and T. Rehder, EPA Region VIII, RE: Approval of NFA Designation for IHSSs and PACs,
February 14.
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DOE, 1992, Historical Release Report for the Rocky Flats Plant, Rocky Flats Plant, Golden,

., Colorado, June.

DOE, 2002, Annual Update for the Historical Release Report, Rocky Flats Environmental
Technology Site, Golden, Colorado, September.
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PAC REFERENCE NUMBER: NE-1402

IHSS Number: Not Applicable

Current Operable Unit: BZ

Former Operable Unit: Not Applicable

IHSS Group: Not Applicable

Unit Name: - East Inner Gate PCB Spill

This Final Update to the HRR for PAC NE-1402 consolidates the information in the initial 1992
HRR and subsequent HRR updates. The disposition of PAC NE-1402 is summarized in th]S
update. The following HRR volumes contain PAC NE-1402 information:

~ Original Report - 1992 (DOE 1992); and
Update Report — 2002 Annual (DOE 2002).

Date(s) of Operation or Occurrence

August 8, 1983

Historical Summary

PCB-contaminated transformer oil leaked onto the asphalt at the east gate. The oil came from a
commercial truck which was to pick up a shipment of PCB wastes from the plant. The truck
already contained wastes from elsewhere, which apparently were leaking. When the truck was
opened for inspection before entering, the leak was noticed. While attempts were being made to
clean up the spill, the oil leaked out of the truck and onto the asphalt The truck left without
entering Rocky Flats. The following day, approximately 1 ft? of contaminated asphalt was
removed and stored with other Rocky Flats PCB-contaminated waste. The locatlon of PAC NE-
1402 is shown on Figures 8 and 9.

PAC Investigations

No investigation was required because the PCB-contaminated waste was contained by the
asphalt.

No Further Action Recommendatiori

- PAC NE-1402 was addressed through the consultative process in an NFA Working Group -
meeting on January 1, 2002. An NFA for PAC NE-1402 was formally approved by CDPHE and
EPA (the LRA) in a letter dated February 14, 2002 (CDPHE and EPA 2002).

Comments
None

References

CDPHE and EPA, 2002, Correspondence to J. Legare, DOE RFFO, from S. Gunderson, CDPHE
and T. Rehder, EPA Region VIII, RE: Approval of NFA Designation for IHSSs and PACs,
February 14.
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DOE, 1992, Historical Release Report for the Rocky Flats Plant, Rocky Flats Plant, Golden,
Colorado, June.

DOE, 2002, Annual Update for the Historical Release Report, Rocky Flats Environmental
Technology Site, Golden, Colorado, September.
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PAC REFERENCE NUMBER: NE-1403

[HSS Number: Not Applicable

Current Operable Unit: BZ

Former Opérable Unit: Not Applicable

[HSS Grc')up_; Not Applicable

Unit Name: Gasoline Spill - Building 920 Guard Post

This Final Update to the HRR for PAC NE-1403 consolidates the information in the initial 1992
HRR and subsequent HRR updates. The disposition of PAC NE-1403 is summarized in this
update. The following HRR volumes contain PAC NE-1403 information:

‘Original Report — 1992 (DOE 1992); and
Update Report — 2002 Annual (DOE 2002).

Date( s) of Operation or Qccurrence

August 5, 1991

Historical Summary

Approximately 1 quart of gasoline spilled from the portable generator in the parking lot asphalt
just east of the Building 920 Guard Post. The location of PAC NE-1403 is shown on Figures 8

- and 9. The spill was aresult of a defective fuel level gauge. The Fire Department responded.
The spill was contained by the use of Qil-Dri, an absorbent, and removed from the area. RCRA
CPIR No. 91-006 was submitted to CDH as required per 6 Colorado Code of Regulations (CCR)
1007-3, 265.56(j). The report states that the material was released to the asphalt, but was
contained and removed immediately. There did not appear to be any threat to the environment.
The packaged material was transferred to the Building 331 storage area.

PAC Iﬁvestigations

No investigation was required because the spill was contained and removed.

No Further Action Recommendation

PAC NE-1403 Waé addressed through the consultative process in an NFA Working Group
meeting on January 1, 2002. An NFA for PAC NE-1403 was formally approved by CDPHE and
EPA (the LRA) in a letter dated February 14, 2002 (CDPHE and EPA 2002).

Comments
None

References

CDPHE and EPA, 2002, Correspondence to J. Legare, DOE RFFO, from S. Gunderson, CDPHE
and T. Rehder, EPA Region VIII, RE: Approval of NFA Designation for IHSSs and PACs,
February 14.
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DOE, 1992, Historical Release Report for the Rocky Flats Plant, Rocky Flats Plant, Golden,
Colorado, June.

DOE, 2002, Annual Update for the Historical Release Report, Rocky Flats Environmental
Technology Site, Golden, Colorado, September.
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PAC REFERENCE NUMBER: NE-1404

- IHSS Number: Not Applicable
Current Operable Unit: BZ
Former Operable Unit: 6
THSS Group: NE/NW ,
Unit Name: | Diesel Spill at Pond B-2 Spillway

This Final Update to the HRR for PAC NE-1404 consolidates the information in the (Second)
Quarterly Update for October 1, 1992 through January 1, 1993 HRR and subsequent updates
with information gained through the disposition of this IHSS in accordance with the RFCA
accelerated action process. The disposition of PAC NE-1404 is summarized in this update. The
following HRR volumes contain PAC NE-1404 information:

Original Report — Second Quarterly (DOE 1993a);
Update Report — Third Quarterly (DOE 1993b);
Update Report — 1998 Annual (DOE 1998); and
Update Report — 2002 Annual (DOE 2002).

Date(s) of Operation or Qccurrence

October 27, 1992

Historical Summary

A diesel spill was reported on October 27, 1992 within the spillway (northeast corner) of Pond
B-2 (DOE 1993a). PAC NE-1404 is shown on Figures 8 and 9. Approximately 18 gallons of
diesel fuel leaked to the ground from the tank of a portable pump used to transfer water from
Pond B-2 to Pond A-2.

The diesel fuel released to the environment was greater than the reportable quantity (RQ) for
RCRA-regulated hazardous waste. The EPA waste code for this diesel fuel is D018. The pump
was taken out of service for repair (DOE 1993a). The spill was stabilized and contained on the
ground by construction of a dike (DOE 1998). The surface of Pond B-2 was cleaned from west
to east using absorbent booms and pads (DOE 1998). An estimated 200 pounds of contaminated
material (soil and absorbents) were recovered from the spill area and containerized in drums
(absorbent booms and pads) and one half crate plywood box (soil) (DOE 1993a). The area was
declared a RCRA 90-day accumulation area until analytical data were received on October 29,
1992. The spill and spill area were cleaned up until no visual evidence of contamination was
present. The pond area was monitored for a week for evidence of sheen; none was found

(DOE 1998).

There was no release to water downstream of RFETS because of the isolation of Pond B-2 water
from the normal B-Series Drainage (DOE 1998).

PAC Investigations

Cleanup for this diesel spill was managed as RCRA-regulated waste because the material could
contain levels of benzene that exceed the toxicity characteristic leaching procedure (TCLP) limit
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(DOE 1993a). Samples collected from the contaminated soil were analyzed for TCLP volatiles

and gross alpha beta radiological screens. Results of the TCLP analysis indicated the .

contaminated soil contained no RCRA-regulated hazardous constituents associated with the
release and radiological screens were below background (DOE 1993a).

Soil removed from the spill area was analyzed for TCLP volatiles for waste disposition purposes,
VOCs were not detected in the extract (DOE 1993a).

No Further Action Recommendation

Based on the nature of the release and response to the occurrence, a residual source of
contamination associated with PAC NE-1404 was not considered likely. PAC NE-1404 was
proposed for NFA status in the HRR 1998 Annual Update (DOE 1998), additional information
was requested by the agencies in 1999, and NFA approval for PAC NE-1404 was given in a
letter from CDPHE and EPA (the LRA) to DOE dated September 26, 2002 (CDPHE and EPA
2002).

Comments

None

References

CDPHE and EPA, 2002, Correspondence to J. Legare, DOE RFFO, from S. Gunderson, CDPHE
and T. Rehder, EPA Region VIII, and, RE: Approval of NFA Designation for IHSSs, PACs, and
PICs, September 26.

DOE, 1993a, (Second) Quarterly Update, October 1, 1992 to January 1, 1993, Historical Release
Report (HRR), Rocky Flats Plant, Golden, Colorado, January.

DOE, 1993b, (Third) Quarterly Update, January 1, 1993 to April 1, 1993, Historical Release
Report (HRR), Rocky Flats Plant, Golden, Colorado, April.

DOE, 1998, Annual Update for August 1, 1997 through August 1, 1998 (HRR) Historical
Release Report, Rocky Flats Environmental Technology Site, Golden, Colorado, September.

DOE, 2002, Annual Update, August 1, 2001 through August 1, 2002, Historical Release Report,
Rocky Flats Environmental Technology Site, Golden, Colorado, September.
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PAC REFERENCE NUMBER: NE-1405

IHSS Number: Not Applicable
Current Operable Unit: BZ
Former Operable Unit: 2
- IHSS Group: ~ Not Applicable
Unit Name: OU 2, Phase 2, Field Treatability Unit

This Final Update to the HRR for PAC NE-1405 consolidates the information in the (Second)
Quarterly Update for October 1, 1992 through January 1, 1993 HRR and subsequent updates
with information gained through the disposition of this IHSS in accordance with the RFCA
accelerated action process. The disposition of PAC NE-1404 is summarized in this update. The
following HRR volumes contain PAC NE-1404 information:

Original Report — Third Quarterly (DOE 1993a);
Update Report — Fourth Quarterly (DOE 1993b);
Update Report — Seventh Quarterly (DOE 1994);
Update Report — 1998 Annual (DOE 1998); and -
Update Report — 1999 Annual (DOE 1999).

Date(s) of Operation or Occurrence

January 14, 1993

Historical Summary

A release of approximately 20 gallons of diesel fuel to the ground due to overfilling of a fuel
tank occurred at the OU 2 Treatment Facility. The location of PAC NE-1405 is shown on
Figures 8 and 9. The release to the environment was greater than the RQ of RCRA hazardous
waste. Cleanup materials from diesel spills were managed as RCRA-regulated waste pending
analytical results because the contaminated material potentially contained benzene in excess of
the TCLP limit. The EPA waste code for diesel fuel is DO18.

The release was cleaned up with absorbent material and later contaminated soil was excavated
until all indication of fuel presence was gone (DOE 1993a). Seventeen gray drums were filled
the day following the spill with soil contaminated by diesel fuel. Clean road gravel was placed
in the excavation as backfill.

PAC Investigations

Prior to excavation of soils in the spill area, sampling was conducted to determine if potential
RCRA contaminants were present (DOE 1993a). Six samples (total) were collected from the
spill area. Two samples were collected from soil mixed with diesel fuel, two samples were
collected from a pool of fuel, and another two samples were collected from a nearby snow bank
which absorbed some of the diesel. Analytical data indicated the spilled diesel fuel did not
create a RCRA hazard waste. The analysis consisted of target analyte list (TAL) volatile organic
analytes (VOAs) and TCLP volatiles.
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No Further Action Recommendation

Based on the nature of the release and response to the occurrence, a residual source of
contamination associated with PAC NE-1405 was not considered likely. PAC NE-1405 was
proposed for NFA status in the 1998 HRR Annual Update (DOE 1998) and approval was given
via a letter from the CDPHE and EPA (the LRA) to DOE dated July 9, 1999 (CDPHE and EPA
1999).

Comments

Originally this spill was identified as PAC NE-1404 in the (Third) Quarterly HRR Update
(DOE 1993a). It was reassigned as PAC NE-1405 in the (Fourth) Quarterly HRR Update
(DOE 1993b).

References

CDPHE and EPA, 1999, Correspondence to J. Legare, DOE RFFO, from S. Gﬁnderson, CDPHE
and T Rehder, EPA Region VIII, RE: 1997 Annual Update for the Historical Release Report
(September, 1997) July 9.

DOE, 1993a, (Third) Quarterly Update, January 1, 1993 to April 1, 1993, Historical Release -
Report (HRR), Rocky Flats Plant, Golden, Colorado, April.

DOE, 1993b, (Fourth) Quarterly Update, for April 1, 1993 to July 1, 1993, Historical Release
Report (HRR), Rocky Flats Plant, Golden, Colorado July.

DOE, 1994, (Seventh) Quarterly Update, for January 1, 1994 to March 1, 1994, Hlstoncal
Release Report (HRR), Rocky Flats Plant, Golden, Colorado April.

DOQOE, 1998, Annual Update for August 1, 1997 through August 1, 1998 (HRR) Historical
Release Report, Rocky Flats Environmental Technology Site, Golden, Colorado, September.

DOE, 1999, Annual Update for August 1, 1998 through August 1, 1999 (HRR) Historical
Release Report, Rocky Flats Environmental Technology Site, Golden, Colorado, September.
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-in the SEP area (Modular Storage Tanks, OU 4 area), an 80 by 80 ft area of odoriferous and
- dark-colored soil was identified (DOE 1993). The location of PAC NE-1406 is shown on

(DOE 1993). This soil appeared to be highly organic in nature and was thought to be similar to
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PAC REFERENCE NUMBER: NE-1406

IHSS Number: Not Applicable
Current Operable Unit: BZ

Former Operable Unit: Not Applicable
IHSS Group: Not Applicable
Unit Name: 771 Hillside Sludge

This Final Update to the HRR for PAC NE-1406 consolidates the information in the (Fourth)
Update for April 1, 1993 through July 1, 1993 HRR and subsequent updates with information

~ gained through the disposition of this [HSS in accordance with the RFCA accelerated action

process. The disposition of PAC NE-1406 is summarized in this update. The following HRR
volumes contain PAC NE-1406 information:

Original Report — Fourth Quarterly (DOE 1993);
Update Report — 1998 Annual (DOE 1998); and
Update Report — 1999 Annual (DOE 1999).

Prior to June 1992

Historical Summary

During excavation activities for construction of piping and tanks to store groundwater collected

Figures 8 and 9. The area in which this material was located was cordoned off to restrict access

sanitary wastewater treatment plant sludge disposed in other locations on Site. Review of
available aerial photographs for the area did not indicate any soil disturbances in this location.

PAC Investigations

The location was surveyed for VOCs and radioactivity (DOE 1998). Samples for laboratory
analysis were collected from the area in July, 1992 (DOE 1993). Sample analytes included
VOCs, SVOCs, gross alpha/beta, metals, nitrate, ammonia, pH, and fecal coliform bacteria.
Analytical results indicated only chromium (22.9 mg/kg) and selenium (3.4 mg/kg) were above .

(1995) background levels (DOE 1998). These results were well below the RFCA Tier II (DOE

1996) surface soil ALs of 36,740 mg/kg for chromium VI (the more conservative value) and
38,400 mg/kg for selenium. '

- No Further Action Recommendation

Based on the lack of evidence for contamination, PAC NE-1406 was proposed for NFA status in

“ the 1998 HRR Annual Update (DOE 1998). NFA status was approved for PAC NE-1406 in a

letter from CDPHE and EPA (the LRA) to DOE dated July 9, 1999 (CDPHE and EPA 1999).
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Comments
. None
References
CDPHE and EPA, 1999, Correspondence to J. Legare, DOE RFFO, from S. Gunderson, CDPHE

and T Rehder, EPA Region VIII, RE: 1997 Annual Update for the Historical Release Report
(September, 1997) July. 9.

‘DOE, 1993, (Fourth) Quarterly Update, for April 1 1993 through July 1, 1993, Historical Release
Report (HRR), Rocky Flats Plant, Golden, Colorado, July.

DOE, 1996, Final Rocky Flats Cleanup Agreement, Rocky Flats Environmental Technology
Site, Golden, Colorado, July.

DOE, 1998, Annual Updaté for August 1, 1997 through August 1, 1998 (HRR) Historical
Release Report, Rocky Flats Environmental Technology Site, Golden, Colorado, September.

DOE, 1999, Annual Update for August 1, 1998 through August 1, 1999 (HRR) Historical
Release Report, Rocky Flats Environmental Technology Site, Golden, Colorado, September.

EPA and CDPHE, 1999, Correspondence to J. Legare, DOE RFFO, from T. Rehder, EPA
Regions VIII, S. Gunderson, CDPHE, RE: 1998 Annual HRR Review, Rocky Flats
Environmental Technology Site, Golden, Colorado, July 9.
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PAC REFERENCE NUMBER: NE-1407

IHSS Number: . Not Applicable

Current Operable Unit: BZ

Former Operable Unit: 2

IHSS Group: NE/NW

Unit Name: OU 2 Treatment Facility

“This Final Update to the HRR for PAC NE-1407 consolidates the information in the (Fourth)
Quarterly Update for April 1, 1993 through July 1, 1993 HRR and subsequent updates with
information gained through the disposition of this IHSS in accordance with the RFCA
accelerated action process. The disposition of PAC NE-1407 is summarized in this update. The
following HRR volumes contain PAC NE-1407 information:

Original Report — Fourth Quarterly (DOE 1993);
Update Report - 2002 Annual (DOE 2002a); and
Update Report —2003 Annual (DOE 2003a).

Date(s) of Operation or Occurrence

March 9, 1993

Historical Summary

The OU 2 Treatment Facility was located in the 900 Area on the hillside north of Woman Creek
and was in operation from May 1991 until August 1995. The location of PAC NE-1407 is
shown on Figures 8 and 9. The facility was used primarily to treat contaminated groundwater
using a chemical precipitation/micro-filtration/granular activated carbon system. On March 9,
1993 at 3:10 p.M., approximately 50 gallons of untreated seepage/spring water leaked from a
ruptured elbow in a secondary containment line near the facility.

Routine sampling of the influent water indicated concentrations of carbon tetrachloride,
trichloroethene, tetrachloroethene, chromium, and 1,2-dichchloroethene were slightly above the
Safe Drinking Water Act (SDWA) drinking water standards (DOE 1993).

In response to the leak, the pump was turned off, and a berm was constructed to contain the spill
area within a radius of 150 fi%. Analytical data for the influent water suggested that the release
did not pose an unacceptable risk to human health and the environment and therefore, immediate
removal of the affected soil was not performed.

PAC Investigations

In accordance with BZSAP Addendum #BZ-02-01 for the NE/NW Group (DOE 2002b),
characterization samples were collected on June 25, 2002 from five locations. Analytical results
from surface and subsurface soil (DOE 2003b) indicated potential contaminant concentrations
were less than RFCA Tier II soil ALs (DOE et al. 1996) and RFCA WRW soil ALs (DOE et al.
2003).
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No Further Action Recommendation

PAC NE-1407 was proposed for, and received, NFAA status via the IHSS Group NE/NW Data
Summary Report (DOE 2003b) that received EPA (the LRA) approval in a letter to DOE on
October.7, 2003.

Comiments

None

References

DOE, 1993, Fourth Quarterly Update, for April 1 1993 through July 1, 1993, Historical Release

Report, Rocky Flats Plant, Golden, Colorado July.

DOE, 2002a Annual Update for August 1, 2001 through August 1, 2002 Historical Release
Report, Rocky Flats Environmental Technology Site, Golden, Colorado, September.

DOE, 2002b, Buffer Zone Sampling and Analysis Plan Addendum #BZ-02-01, Rocky Flats
Environmental Technology Site, Golden, Colorado, April.

DOE, 2003a, Annual Update for August 1, 2002 through August 1, 2003 Historical Release
Report, Rocky Flats Environmental Technology Site, Golden, Colorado, September.

DOE, 2003b, Data Summary Report for IHSS Group NE/NW, Rocky Flats Environmental
Technology Site, Golden, Colorado, August.

DOE, CDPHE, and EPA, 1996, Rocky Flats Cleanup Agreement, Rocky Flats Environmental
Technology Site, Golden, Colorado, July.

‘DOE, CDPHE, and EPA, 2003, Modification Rocky Flats Cleanup Agreement, Rocky Flats
Environmental Technology Site, Golden, Colorado, June.

EPA, 2003, Correspondence to J. Legare, DOE RFFO from G. Kleeman, EPA RE:
Characterization Data Summary THSS Group NE/NW, October, 7.
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PAC REFERENCE NUMBER: NE-1408

IHSS Number: Not Applicable

Current Operable Unit: BZ

Former Operable Unit: 2

THSS Group: Not Applicable

Unit Name: OU 2 Test Well Number 219-93

This Final Update to the HRR for PAC NE-1408 consolidates the information in the (Fourth)
Quarterly Update for April 1, 1993 through July 1, 1993 HRR and subsequent updates with
information gained through the disposition of this THSS in accordance with the RFCA
accelerated action process. The disposition of PAC NE-1408 is summarized in this update. The

following HRR volumes contain PAC NE-1408 information:

Original Report — Fourth Quarterly (DOE 1993);
Update Report — Seventh Quarterly (DOE 1994);
Update Report — 1999 Annual (DOE 1999); and

Update Report — 2000 Annual (DOE 2000).

Date(s) of Operation or Occurrence

April 26, 1993

Historical Summary

Approximately 10 gallons of groundwater was spilled when casing being inserted into a new
bedrock monitoring well forced water out of the hole and onto the ground (DOE 1993). An area
approximately 2 ft by 8 ft was wetted in the incident.. The locatlon of PAC NE-1408 is shown on
Figures 8 and 9.

At the time of the incident analytlcal testing of a well 27 ft upgradient identified the following
contaminants in the groundwater: carbon tetrachloride, tnchloroethene tetrachloroethene,
chloroform, and 1,1-dichloroethene (DOE 1993).

A desiccant was 1mmedlately applied to the area to absorb the water and prevent it from
spreading (DOE 1993). The wet desiccant, wet dirt from below the desiccant, and a layer of dry
dirt were removed from the area and containerized. The wetted material was placed into barrels
with “Aqua-Set” absorbent. Approximately 11 ft, 1-1/2 barrels, of material was removed. The
area was cleaned up until dry soil was encountered. Therefore, no additional threat to human
health and the environment occurred as a result of this release.

PAC Investigations

In 1999, two confirmation samples were collected under the approved SAP for the
Characterization of Potential No Further Action Sites (RMRS 1999). The samples were
collected between 0 and 6 inches bgs and no VOCs were detected (DOE 1999).
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No Further Action Recommendation

Based on the two confirmation samples and the lack of evidence for a contaminant source, PAC
NE-1408 was proposed for NFA status in the 1999 HRR Annual Update (DOE 1999). NFA
status was approved for PAC NE-1408 in a letter from CDPHE and EPA (the LRA) to DOE
dated June 23, 2000 (CDPHE and EPA 2000).

Comments

None

References

CDPHE and EPA, 2000, Correspondence to J. Legare, DOE RFFO, from S. Gunderson,
CDPHE, and T. Rehder, EPA Region VIII, RE: Annual Update for the Historical Release
Report (September 1999), Colorado, June 23.

DOE, 1993, (Fourth) Quarterly Update, for April 1 1993 through July 1, 1993, Historical Release
" Report (HRR), Rocky Flats Plant, Golden, Colorado, July. PAC NE-1408 was erroneously
referred to as PAC NE-1406.

DOE, 1994, (Seventh) Quarterly Update, for January 1, 1994 to March 1, 1994, Historical
Release Report (HRR), Rocky Flats Plant, Golden, Colorado, April. The Seventh Quarterly
Update corrected the error from the Fourth Quarterly Update regarding reporting of the PAC
number.

DOE, 1999, Annual Update for the Historical Release Report,- Rocky Flats Environmental
Technology Site, Golden, Colorado, September.

DOE, 2000, Annual Update for the Historical Release Report, Rocky Flats Environmental
Technology Site, Golden, Colorado, September.

RMRS, 1999, Sampling and Analysis Plan for Characterization of Potential No Further Action
Sites, RE/RMRS-99-339, Rocky Flats Environmental Technology Site, Golden, Colorado, June.
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PAC REFERENCE NUMBER: NE-1409

THSS Number: Not Applicable

Current Operable Unit: BZ

Former Operable .Unit: Not Applicable

THSS Group: NE/NW

Unit Name: Modular Tanks and Building 910 Treatment System

This Final Update to the HRR for PAC NE-1409 consolidates the information in previous
updates with information gained through the disposition of this IHSS in accordance with the
RFCA accelerated action process. The disposition of PAC NE-1409 is summarized in these
updates. The following HRR volumes contain information concerning PAC NE-1409:

Original Report — Fifth Quarterly (DOE 1993);
Update Report — Seventh Quarterly (DOE 1994);
Update Report — 1999 Annual (DOE 1999);
Update Report — 2000 Interim (DOE 2000a);
Update Report — 2000 Annual (DOE 2000b);
Update Report — 2001 Annual (DOE 2001); and
Update Report — 2002 Annual (DOE 2002a).

Date(s) of Operation or Occurrence

July 20, 1993 to 2003

Historical Summary

- . Temporary modular storage tanks (MSTs), stored liquid collected by the SEP ITS which was

pumped to Building 910 (RCRA Unit 38 which was approved as a non-RCRA unit in 2002
[DOE 2002b]) for treatment. During transfer, approximately 4,700 gallons of hazardous waste in
the primary containment, located between the MSTs and the ITS sump, leaked into the secondary
containment. This waste overflowed back into the MST pumphouse. The waste was fully
contained in the pumphouse secondary containment. When the liquid levels in the pumphouse
secondary containment rose, the local alarm was activated and the pumps automatically shut
down. This alerted the Building 910 operators to the spill. When the building operators found
that liquid was still siphoning out through the pump, they closed the manual valves. The location
of PAC 900-NE-1409 is shown on Figures 8 and 9. '

Some of the hazardous waste gravity-drained through a failed hose connection on the secondary
containment piping located within the ITS sump. The ITS sump was equipped with automatic
level controls which caused this spilled material to be pumped back into the MSTs.

The released material was considered RCRA F-listed hazardous waste because it passed through
the ITS sump (which was considered a wasted generation point). EPA waste codes for the
released material included FOO1, F002, FO03, FO05, FO06, FOO7 and FO09. RCRA constituents
generally existing in the ITS system include cadmium, chromium, lead, nickel, silver, methylene
chloride, carbon tetrachloride, chloroform, tetrachloroethene, toluene, trichloromethene, and
cyanide.
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No release to the environment is known to have occurred from this incident; however, because
the concrete sump that received the waste was unlined, the RCRA Contingency Plan was
implemented as a precautionary measure (DOE 1994). The MSTs were RCRA closed and
demolished in 2002.

PAC Investigation

PAC NE-1409 had not been subject to immediate investigation until construction activities
related to the MST Freeze Protection project were initiated in November 1998. Four soil
samples were collected at the corner of the ITS sump in December 1998 and January 1999 in
support of the Site Survey Determination for Environmental and Worker Exposure, the
supporting Soil Disturbance Evaluation and hazardous waste determination requirements. The
soil samples were analyzed for metals, radionuclides, SVOCs, and VOCs.  Analysis for cyanide
was not performed because the waste concentrations were below background concentrations.

Results indicated all analyte concentrations were less than RFCA Tier II soil ALs (DOE et al.
1996). Analytical results are presented in the No Further Action Justification Document for
incorporation into the HRR for PACs NW-1501, NE-1408, NE-1409, 900-1309, 900-1311, 900-
1312, 900-1313 (DOE 1999). Based on the results of the soil samples collected, no current or
potential contaminant source was identified. The incident occurred in 1993 and was not a
continuing release. PCOCs for PAC NE-1409 were not detected and therefore PAC NE-1409 is
proposed for NFA consistent with criteria set forth in the RFCA (DOE 1996).

No Further Action Recommendation

PAC NE-1409 was proposed for NFA status in the 1999 and 2000 Annual Updates (DOE 1999,
2000b). In response to comments received from the regulatory agencies on June 23, 2000, this
PAC narrative update was submitted as part of an Interim Update to the HRR in August, 2000
(DOE 2000a). The Interim Update included detailed attachments consisting of CPIR No. 93-007
(with amendments), critique meeting notes, analytical data, and maps (36 pages total). The 36-
page attachment is not provided in this Annual Update to the HRR, but is available in the AR.

PAC NE-1409 information was evaluated using the consultative process in an NFA Work Group
meeting on January 31, 2002 and NFA status was agreed to (DOE 2002b). The NFA for PAC
NE-1409 was formally approved by EPA (the LRA) and CDPHE on February 14, 2002 (CDPHE
and EPA 2000) as reported in the 2002 HRR Annual Update (DOE 2002b).

Comments

This PAC was formerly identified as PAC 000-503. It was renumbered to better reflect the area
of its mapped location.

References

CDPHE and EPA, 2002, Correspondence to J. Legare, DOE RFFO, from S. Gunderson, CDPHE
and T. Rehder, EPA Region VIII, RE: Approval of NFA Designation for IHSSs and PACs,
February 14. '

DOE, 1993, Fifth Quarterly Update - July 1, 1993 to October 1, 1993, Historical Release Report,
Rocky Flats Plant, Golden, Colorado.
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DOE, 1994, Seventh Quarterly Update - January 1, 1994 to March 31, 1994, Historical Release
Report, Rocky Flats Plant, Golden, Colorado. :

DOE, 1999, Annual Update for the Historical Release Report, Rocky Flats Environmental
Technology Site, Golden, Colorado, September.

DOE, 2000a, Interim Update to the Historical Release Report, Rocky Flats Environmental
Technology Site, Golden, Colorado, August. ' '

DOE, 2000b, Annual Update for the Historical Release Report, Rocky Flats Environmental
Technology Site, Golden, Colorado, September.

DOE, 2001, Annual Update for the Historical Release Report, Rocky Flats Environmental
Technology Site, Golden, Colorado, September.

DOE, 2002a, Annual Update for the Historical Release Report, Rocky Flats Environmental
Technology Site, Golden, Colorado, September.

DOE, 2002b, Component Removal RSOP, Rocky Flats Environmental Technology Site, Golden,
Colorado.
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PAC REFERENCE NUMBER: NE-1410

IHSS Number: Not Applicable

‘Current Operable Unit: BZ

Former Operable Unit: 2

IHSS Group: Not Applicable

Unit Name: Diesel Fuel Spills at Field Treatability Unit

This Final Update to the HRR for PAC NE-1410 consolidates the information in previous
updates with information gained through the disposition of this [HSS in accordance with the
RFCA accelerated action process. The disposition of PAC NE-1410 is summarized in this
update. The following HRR volumes contain PAC NE-1410 information:

Original Report — Seventh Quarterly; and
Update Report — 2002 Annual (DOE 2002a).

Date(s) of Operation or Occurrence

October 10 and 11, 1993

Historical Summary

On October 10, 1993, Rocky Flats personnel were refueling an emergency generator unit with
diesel fuel at OU 2. The operator turned his back on the operation to shield himself from the
wind, and when he turned back around, the automatic nozzle valve had not turned off as
expected, resulting in approximately 0.5 to 1 gallons of fuel spilling inside the generator unit
(DOE 1994). The spill was absorbed with Oil-Dri™. The location of PAC NE-1410 is shown
on Figures 8 and 9.

On October 11, 1993 at 9:30 A.M., the generator was being filled again. The OU 2 project
manager was conducting a shift inspection at this time and noticed a shiny pool of 2 to 3 gallons
of a substance on the ground on the north side of the generator (DOE 1994). The HAZMAT
team responded by applying Oil-Dri™ to the standing liquid. Because the soil around the area
was very compacted, a backhoe was used to loosen the soil. The affected soil was removed and
placed in six 55-gallon gray drums and held by the garage prior to being moved to the Property

- Utilization and Disposal (PU&D) Yard 90-day RCRA accumulation storage area (DOE 1994).

PAC Investigations -

The soil affected by the 2 to 3 gallon diesel spill was removed. The area affected was
approximately 200 fi>. The spill was not located in an IHSS (DOE 1994). Soil samples were

-collected from the soil and the bermed area. The samples were determined to be nonhazardous

based on sample results because the results were less than regulatory limits for benzene
(DOE 1994).

No Further Action Recommendation

Based on the removal of the affected soil and the relatively small quantity of diesel fuel spilled
(less than 5 gallons) (DOE 1994), NFA was recommended at the site.
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Information on PAC NE-1410 was evaluated through the consultative process at the January 31,
2002 Working Group meeting and NFA status was agreed to. The NFA for PAC NE-1410 was
formally approved by CPDHE and EPA (the LRA) on February 14, 2002 (CDPHE and EPA
2002). |

Comments

A similar diesel spill occurred on January 14, 1993, and is documented in PAC NE-1405.

References

CDPHE and EPA, 2002, Correspondence to J. Legare, DOE RFFO, from S. Gunderson, CDPHE
and T. Rehder, EPA Region VIII, RE: Approval of NFA Designation for IHSSs and PACs,
February 14.

. DOE, 1994, (Seventh) Quarterly Update, January 1, 1994 to March 31, 1994, Historical Release
Report (HRR), Rocky Flats Plant, Golden, Colorado April.

DOE, 2002a, Annual Update for the Historical Release Report, Rocky Flats Env1ronmenta1
Technology Site, Golden, Colorado, September.

DOE, 2002b, NFA Status Meeting Minutes, Rocky Flats Environmental Technology Site,
Golden, Colorado, January 31.

!
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PAC REFERENCE NUMBER: NE-1411

[HSS Number: ' Not Applicable

Current Operable Unit: BZ ‘

Former Operable Unit: 2

IHSS Group: Not Applicable

Unit Name: Diesel Fuel Spill at Field Treatability Unit

This Final Update to the HRR for PAC NE-1411 consolidates the information in previous
updates with information gained through the disposition of this IHSS in accordance with the
RFCA accelerated action process. The disposition of PAC NE-1410 is summarized in this
update. The following HRR volumes contain PAC NE-1410 information:

Original Report — Seventh Quarterly (DOE 1994); and
Update Report — 2002 Annual (DOE 2002a).

Date(s) of Operation or Occurrence

January 29, 1994

Historical Summary

As garage employees were refueling a diesel generator located near OU 2, approximately 20
gallons of diesel fuel were released to the ground. The incident occurred during the transfer of
fuel from the generator (Tank B to Tank A). The location of PAC NE-1411 is shown on Figures
8and 9.

The generator was initially refueled from Tank A, which in turn was refueled through a hose
from Tank B. Because of extreme cold, the employees attending the refueling operation were
sitting in the truck cab and were not able to hear a problem over the generator noise. When they
smelled diesel fumes, they immediately cut the master switch from inside the cab and notified
the Shift Supervisor of the spill. It was determined that the back-feed preventer tube on the
pump nozzle froze, causing the automatic shut-off to malfunction, releasing approximately 20
gallons of diesel fuel to the ground. Although the generator itself was located within secondary
containment, the spill area was not within the containment and diesel was released to the soil
(DOE 1994).

The HAZMAT team responded and contained the leak. It was determined that the spill was

nonhazardous based on soil characterization. Rocky Flats personnel removed the soil and placed
it in barrels (DOE 1994).

PAC Investigations

No additional investigation was required because soil was removed and the spill was determined
to be non-hazardous.

No Further Action Recommendation

PAC NE-1411 was proposed for NFA status in the (Seventh) Quarterly Update (DOE 1994).
Information on PAC NE-1411 was evaluated through the consultative process at the January 31,

102




Rocky Flats Environmental Technology Site ‘
FY2005 Final Historical Release Report October 2005

2002 Working Group meeting (DOE 2002b). CDPHE and EPA requested further confirmation
that contaminated soil had been removed from the spill site. This information was provided at
the next NFA Status Meeting in February in the form of copies of operations logbooks which
indicated the contaminated soil had been removed (DOE 2002c). Based on the logbooks PAC
NE-1411 was accepted as an NFA site (DOE 2002c). The NFA for PAC NE-1411was formally
approved by CDPHE and EPA (the LRA) on September 26, 2002 (CDPHE and EPA 2002).

Comments

None

References

'‘CDPHE and EPA, 2002, Correspondence to J. Legare, DOE RFFO, from S. Gunderson, CDPHE
and T. Rehder, EPA Region VIII, and, RE: Approval of NFA Designation for IHSSs PACs, and
PICs, September 26.

DOE, 1994, (Seventh) Quarterly Update, January 1, 1994 to March 31, 1994, Historical Release
Report (HRR), Rocky Flats Plant, Golden, Colorado April.

DOE, 2002a, Annual Update for the Historical Release Report Rocky Flats Environmental
Technology Site, Golden, Colorado, September.

DOE, 2002b, NFA Status Meeting Minutes for January 31, 2002, Rocky Flats Environmental
Technology Site, Golden, Colorado January.

DOE, 2002c, NFA Status Meeting Minutes for February 27, 2002, Rocky Flats Env1ronmental
Technology Site, Golden, Colorado February.
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PAC REFERENCE NUMBERS: NE-1412 AND NE-1413

"THSS Number: Not Applicable

Current Operable Unit: BZ

Former Operable Unit: 2

IHSS Group: . NE/NW

Unit Name: Trenches T-12 and T-13,

Located in OU 2, East Trenches

This Final Update to the HRR for PACs NE-1412 and NE-1413 consolidates the information in
previous updates with information gained through the disposition of this IHSS in accordance
with the RFCA accelerated action process. The disposition of PACs NE-1412 and NE-1413 is
summarized in this update. The following HRR volumes contain information concerning PACs |
NE-1412 and NE-1413: ~ :

Original Report — Tenth Quarterly (DOE 1995); and
Update Report — 2003 Annual (DOE 2003a).

Date(s) of Operation or Occurrence

July 1954 to August 1968

Historical Summary

The term “East Trenches” refers to a group of disposal trenches that are located east of the IA
and within approximately 400 ft north and south of the East Access Road. All of the East
Trenches have similar operational histories, but some have been written up separately for
purposes of the Final Update to the HRR. This writeup pertains only to Trenches T-12, and T-13
(PACs NE-1412 and NE-1413). Other trenches in the East Trenches are considered separately in
this HRR Update because of having been remediated or proposed for NFAA as separate entities.
These other trenches include T-3, T-4, T-7, T-5, T-6, T-8, T-9a, T-9b,T-10, and T-11 (PACs NE-
110, and NE-111.1, through 111.8). Figures 8 and 9 indicate the locations of the trenches.

The trenches are variable in length, with the average length being approximately 250 ft (Dow
1971). The trenches are reported to be approximately 10 ft deep and are provided with 2 ft of
soil cover.

Trenches T-12 and T-13 were identified and incorporated into the RFI/RI for OU 2 (East
Trenches) in June 1993 (DOE 1993) when a Plant employee completed further research of aerial
photographs in the East Trench area. Historical documentation indicates that the East Trenches
were primarily used to dispose of sanitary wastewater and sludge from the sewage treatment
plant drying beds (Building 995 [PAC 900-1300]) until August of 1968. From 1968 to 1970,
sanitary. wastewater and sludge was taken to the Present Landfill (IHSS 114). The total amount
of sludge disposed of in the East Trenches has been estimated to be 125,000 kg (275,577 Ib). In
general, the East Trenches were documented as being approximately 10 ft deep with several feet
of soil cover (DOE 1992).

Trench T-12 was approximately 125 ft long, 10 ft wide, and 5 ft deep (DOE 1996). Trench T-13
was estimated to be nearly 250 ft in length and filled with dark gray material. An employee was
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contacted who remembers that this trench may also have contained laboratory Wastes
(DOE 1996).

The East Trenches (T-3 through T-13) were used primarily for the disposal of sanitary
wastewater treatment plant sludge, which consists primarily of concentrated organic matter (Dow
1970). Sludge removed from the wastewater treatment plant was placed on sludge drying beds
(PAC 900-1300) and the dried material removed from the sludge drying beds was placed in

“disposal trenches. An estimated 125,000 kg of sludge is buried in trenches T-2 through T-13

(Rockwell 1983). The sanitary sludge disposal trenches were reported to be approximately 10 ft
deep with 2 ft of soil cover (DOE 1992).

Some uranium and plutonium contamination is present in the sludge disposed in the trenches. It
is reported that the older sludge would have primarily uranium contamination with newer sludge
having an increasing amount of plutonium contamination (Dow 1970). Total reported.long-lived
alpha activity present in the sludge ranged from a minimum of 382 pCi/g in August 1964 to a
maximum of 3591 pCi/g in June 1960 (Dow 1970a).

On at least one occasion it is believed that 2,400 gallons of water and lathe coolant generated in”
Building 444 was disposed in one of the East Trenches. This waste had an average activity of
150,000 dpm/L. It is believed that this is total alpha activity. The act1v1ty of this material was
reported as 1.35 x 10° dpm with approximately 1.3 kg of depleted uranium present in the waste
(Dow 1964). It is unknown whether this material was in drums.

PAC Investigations

Upon discovery of the two trenches, their characterization was incorporated into the RFI/RI for
OU 2 1n 1993 (DOE 1993). PACs NE-1412 and NE-1413 were investigated in accordance with
the OU2 RFI/RI Work Plans (DOE 1991, 1992) and the results were documented in the Phase II
RFI/RI Report (DOE 1995b). In 1995, the PACs were again investigated in accordance with the
Trenches and Mound Site Characterization Work Plan (DOE 1995c¢). Results of this
investigation are in the Draft Trenches and Mound Site Characterization Report (DOE 1996).
The investigation included electromagnetic (EM-31 and EM-61) surveys, GPR surveys, and
borehole sampling.

The results from the RFI/RI indicate only low concentrations of toluene (maximum
concentration of 120 pg/kg) at Trench T-12. Four metals and five radionuclides were detected at
concentrations or activities greater than background. Maximum activities of key radionuclides
were 4.85 pCi/g of americium-241, 31.31 pCi/g of plutonium-239/240, and 0.15 pCi/g of
uranium-235 (DOE 1995b). No organic compounds were detected at Trench T-12 during the
Trenches and Mound Site characterization. Radionuclides were detected at activities greater
than background including americium-241 at 0.16 pCi/g, plutonium-239/240 at 0.13 pCi/g,
uranium-235 at 2.95 pCi/g, and uranium-238 at 0.8 pCi/g (DOE 1996).

No boreholes were drilled in Trench T-13 during the OU 2 RFI/RI because it was not identified
until after the OU 2 field investigation was finished (DOE 1995b). VOCs detected in subsurface
soil during the Trenches and Mound Site characterization were near or less than detection limits.
Maximum radionuclide activities include 4.23 pCi/g americium-241, 0.46 pCi/g plutonium-
239/240, 3.55 pCi/g uranium-233/234, 0.20 pCi/g uranium-235, and 2.43 pCi/g uranium-238
(DOE 1996).
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Trenches T-12 and T-13 were sampled in the summer of 2003 as part of the NE/NW Group
characterization in accordance with the BZSAP Addendum #BZ-02-01 (DOE 2002). Based on
the characterization sampling results presented in the Data Summary Report for IHSS Group
NE/NW (DOE 2003b) there were no analytical results above the RFCA WRW soil ALs except
for two surface locations identified with plutonium-239/240 activities greater than REFECA WRW
soil ALs. Both locations are adjacent to the southern side of Trench T-12 and the measured
activities were 133 pCi/g and 88 pCi/g. These detections of surface plutonium were attributed to
the 903 Pad Lip Area (PAC 900-155) and remediated as part of the 903 Lip Area IHSS 155
project (DOE 2005). There were no other PCOCs detected at concentrations greater than RFCA
WRW soil ALs (DOE et al. 2003).

No Further Action Recommendation

Based on the results of the soil samples collected in accordance with BZSAP Addendum #BZ-
02-01 (DOE 2002), NFAA status was proposed for Trenches T-12 (PAC NE-1412) and T-13
(PAC NE-1413) in the THSS Group NE/NW Data Summary Report (DOE 2003b). NFAA status
for PACs NE-1412 and NE-1413 was approved by EPA (the LRA) on October 7, 2003 (EPA
2003).

Comments

The exact dates of operation for the East Trenches are not well documented with exception of the
overall period of use from July 29, 1954, through August 14, 1968 (DOE 1992). Trench T-12
(PAC NE-1412) was clearly open in a July 2, 1955 photograph but in 1964 was covered by
asphalt due to roadwork as part of the East Access road south bypass (DOE 2003a). Aerial
photographs show that Trench T-13 (PAC NE-1413) was open between 1966 and 1967 but
entirely covered by asphalt in 1968 when the East Access road north bypass was constructed
(DOE 1995).

The 1995 PAC map (DOE 1995) shows Trench T-12 (PAC NE-1412) under the East Access
Road North Bypass and Trench T-13 (PAC NE-1413) under the South bypass. The opposite is
true and in subsequent HRR the maps have been corrected.

References

DOE, 1991a, Technical Memorandum 1, Final Phase II RCRA Facility Investigation/Remedial
Investigation Work Plan (Alluvial), 903 Pad, Mound, and East Trenches Areas (Operable Unit
No. 2), Rocky Flats Plant, Golden, Colorado, August.

DOE, 1991b, Final Phase II RFI/RI Work Plan (Bedrock), 903 Pad, Mound, and East Trenches
Areas (Operable Unit No. 2), Rocky Flats Plant, Golden, Colorado, June.

DOE, 1992, Historical Release Report for the Rocky Flats Plant, Rocky Flats Plant, Golden,
Colorado, June.

DOE, 1993, Phase I Remedial Investigation OU 2 (East T}enches), Rocky Flats Plant, Golden,
Colorado, December.

DOE, 1995a, (Tenth) Quarterly Update for September 30, 1994 Through December 31, 1994
Historical Release Report (HRR), Rocky Flats Environmental Technology Site, Golden,
Colorado, January.
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PAC REFERENCE NUMBER: NW-114

IHSS Number: 114

Current Operable Unit: BZ -

Former Operable Unit: 7

THSS Group: 000-5

Unit Name: Present Landfill

The Final Update to the HRR for PAC NW-114 consolidates the information presented in the
initial 1992 HRR and subsequent updates with information gained through the disposition of this
THSS in accordance with the RFCA accelerated action process. The disposition of IHSS 114 is
summarized in this update. The following HRR volumes contain THSS 114 information:

. Original Report ~ 1992 (DOE 1992a).
Date(s) of Operation or Occurrence '

August 1968 to March 1998

" ‘Historical Summary -

The landfill was constructed in August 1968 for the disposal of the Plant's uncontaminated solid
wastes. The location of the Present Landfill is shown on Figure 10." The development and use of
this landfill replaced the incinerator (PAC SW-133.5) and Original Landfill (PAC SW-115) as

the method of sanitary solid waste disposal. For the purpose of this historical summary, much of .
the background history has been summarized. The complete operational history of the Present
Landfill is detailed in the original HRR (DOE 1992). Detailed drawings and figures showing the
location of wells, leachate collection systems, ponds, and other [HSSs within the IHSS 114
boundary can be found in the Final Phase 1 RFI/RI Work Plan (DOE 1991) and the OU 7 Final
Work Plan, Technical Memorandum (DOE 1994). ‘

The landfill was used for the disposal of general Rocky Flats refuse collected from various
locations throughout the Plant. Refuse from production areas was monitored and approved by
appropriate on-site supervisors prior to placement in dumpsters. Liquids, sludge, or non-
contaminated potentially hazardous solid materials were reviewed and required to meet Plant
specifications to be accepted for disposal. Waste types included paper, rags, floor sweepings,
cartons, demolition material, sanitary wastewater treatment plant sludge, asbestos, PCBs and
other miscellaneous items (DOE 1992).

In October 1972, Rocky Flats policies on waste disposal at the landfill were reviewed and judged
to be in accordance with applicable regulations. Regulatory guidelines were issued in 1973 to
control burial of solid and liquid wastes in the Present Landfill prompting Site Staff to initiate a
program of radioactive monitoring and scanning of the wastes. In 1977, a Solid Waste
Management Plan was prepared in compliance with 40 Code of Federal Regulations (CFR) 241
that included both radiation and groundwater monitoring programs. CDH inspected the landfill
in 1978 and 1979 at which time the landfill was reported to comply with minimum state and
federal standards. Because hazardous waste was disposed of at the landfill, it was designated as
an interim status RCRA regulated unit and was included in the 1986 Part B Permit Application.
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Radioactively contaminated sludge from the sanitary wastewater treatment plant (Building 995)
was routinely disposed of in the Present Landfill from August 1968 through May 1970. The
contamination consisted of uranium and plutonium which had entered the sanitary sewage }

© system with laundry water. This practice was discontinued in May 1970 when off-site shipment
of sludge as low-level waste began (DOE 1992).

Tritium was discovered in the landfill drainage in 1973. Tritium activity concentrations in
surface water were greatest downgradient of the landfill, with the highest concentration of
91,800 pCi/L in September 1973. Groundwater samples from monitoring wells placed in the
landfill had the greatest concentration of tritium activity (301,609 pCi/L). The tritium activity
concentrations steadily decreased with time and were within measured background values by

* 1987 at which time, no migration of trittum had been identified downgradient or laterally from
the landfill (DOE 1992).

Hazardous waste that routinely went to the landfill included four categories: 1) containers
partially filled with paint, solvents, and foam polymers; 2) wipes and rags contaminated with
listed hazardous wastes; 3) filters, typically including silicone oil filters, paint filters, and other
miscellaneous filters that may have contained hazardous constituents; and 4) metal cuttings and
shavings, including mineral and asbestos dust and metal chips coated with hydraulic oil and
‘organic solvents. This disposal of wastes with hazardous constituents ceased in the fall of 1986
(DOE 1992).

In 1985, asbestos generated on site was disposed of in a designated area which consisted of a
10-ft deep pit in the Present Landfill. This operation was evaluated in 1985 and considered in
compliance with the appropriate Federal regulations. By December 1988, asbestos was disposed
" of in several pits in specified areas near the center of the landfill.

Small quantities of PCBs are contained in materials that were routinely disposed of in the
landfill. In 1976, it was determined used fluorescent light ballasts could no longer be sent to the
landﬁll because they contained small quantities of PCBs.

IHSS Investigations

In response to the elevated tritium levels mentioned above, 52 monitoring wells were drilled into
the landfill itself to identify the source of the elevated tritium activity concentrations. Initially,
21 test wells were drilled about 25 ft deep and cased with plastic pipe. The pattern of these was
a grid of 100-ft spacing down the centerline of the landfill. Samples collected from the wells
contained background amounts of tritium activity except for the area of the landfill used in 1970,
which had up to 36,000 pCi/L.

When RCRA regulations were implemented at Rocky Flats, the landfill was designated as a
regulated unit because hazardous waste had been disposed of in it. Because it was a land
disposal unit, groundwater monitoring was required. Four wells were installed in the immediate
vicinity in 1986; 16 wells in 1987, and 13 wells in 1989 for a total of 33 monitoring wells to
monitor the groundwater near and in the landfill. These wells monitored water in both the
alluvium and bedrock. Results of groundwater quality analyses are presented in the Annual
RCRA Groundwater Monitoring Reports for Regulated Units produced each year at RFETS.

A Final th;se I RFI/RI Work Plan (DOE 1991) was completed in December of 1991, and
analytical data collected underwent rigorous review and data quality evaluation as part of the
OU 7 Final Work Plan, Technical Memorandum (DOE 1994).
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Surface soil samples were collected from the western end of the landfill, across ITHSS 114 -
Present Landfill, and in the vicinity of the East Landfill Pond, including the spray areas (within
the former OU 7 area). Surface soil samples from the western end of the landfill were analyzed
for PCBs, metals, radionuclides, and nitrate as nitrogen. Surface soil samples from IHSS 114 —
Present Landfill were analyzed for SVOCs, metals, inorganics, radionuclides, and asbestos.
Surface soil samples from the vicinity of the East Landfill Pond were analyzed for radionuclides,
metals, and nitrate as nitrogen (DOE 1994). The surface soil data indicated some metals,
radionuclides, and SVOCs were present at concentrations greater than background (that is, \
background means plus two standard deviations) for metals or the method detection limits
(MDLs) for SVOCs. All potential contaminant concentrations were less than RFCA WRW soil
ALs (DOE et al. 2003).

Subsurface soil samples were collected from IHSS 114 — Present Landfill, including the spray
areas (within the former QU 7 area). Samples were collected from 2-ft intervals in alluvium and
4-ft intervals in bedrock. The deepest samples collected ranged from a depth of 22 to 60 ft.
Subsurface soil samples were analyzed for metals, PCBs, radionuclides, SVOCs, VOCs, and
nitrate as N. The subsurface soil data indicated some metals, radionuclides, SVOCs, and VOCs
were present at concentrations greater than background (for metals) or MDLs (for SVOCs and
VOCs). All potential contaminant concentrations were less than RFCA WRW soil ALs.

There are four upgradient RCRA wells and four downgradient RCRA wells. For the upgradient
RCRA wells, there were very few concentrations of VOCs at concentrations greater than RFCA
Tier II groundwater ALs and very few detections of VOCs overall. Tetrachloroethene,

trichloroethene and 1,1-dichloroethane were detected in two wells at concéntrations greater than

RFCA Tier I groundwater ALs (DOE et al. 1996). The concentrations show little variation with '

time and are near the RFCA Tier II groundwater ALs. Only trichloroethene is found at a
concentration greater than the RFCA Tier II groundwater AL for every samphng event, ranging
from 10 to 22.6 pg/L. :

At the downgradient RCRA wells, selemum (ranging from 196 to 410 pg/L) and lithium
(ranging from 1,100 to 2,140 pg/L) concentrations were greater than RFCA Tier II groundwater
ALs, and thallium results were present at concentrations greater than RFCA Tier II groundwater
ALs, ranging from 2.4 to 4.6 pug/L. For the upgradient RCRA wells, the only metals detections

above RFCA Tier II groundwater ALs were for thallium. The range of the detections was 2.2 to

6.2 ug/L.

All of the downgradient RCRA wells contained RFCA Tier II groundwater AL exceedances for
uranium-233/234 and uranium-238. The upgradient RCRA wells had very few Tier Il
exceedances for uranium isotopes, and the magnitude of the exceedances are lower by over an
order of magnitude when compared to downgradient wells. - All but one of the uranium-233/234
and uranium-238 RFCA Tier II groundwater AL exceedances in the upgradient wells were from
weathered bedrock. :

Data from wells in the landfill vicinity indicated the highest concentrations of tritium occurred at
wells located near the center of the landfill. Concentrations have been as high as 3,500 pCi/L but
are considerably lower at the northern edge of the landfill and farther downgradient, indicating
the high concentrations of tritium are localized. All of these reported concentrations are well
below the RFCA Tier II groundwater AL of 20,000 pCi/L. Only one well had a reported
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strontium-89/90 concentration that exceeded the RFCA Tier II grodeater AL of 0.852 pCi/L.
This exceedance was a single occurrence in 1991.

A RFCA accelerated action (DOE et al. 1996) at IHSS 114 was conducted in accordance with
the Final IM/IRA for IHSS 114 and RCRA Closure of the RFETS Present Landfill (DOE
2004),which was approved by the regulatory agencies in August 2004. The accelerated action
activities primarily included the removal of pond sediments and placing them in an area under
the RCRA cover, constructing a RCRA Subtitle C-compliant cover and associated work, and
installing new groundwater monitoring wells (DOE 2005). The accelerated action activities
were documented in the Accelerated Action for the Present Landfill RFETS Construction
Certification Report, Volumes 1 through 4 (Attachment A of the Closeout Report for [HSS"
Group 000-5; DOE 2005).

No Further Action Recommendation

. After review of the Final Closeout Report for IHSS Group 000-5, Present Landfill, IHSS 114
(DOE 2005) by the regulatory agencies, DOE received approval from EPA (the LRA) of the
NFAA status for IHSS 114 on September __, 2005 (EPA 2005).

Comments

None
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PAC REFERENCE NUMBER: NW-170

THSS Number: 170
Current Operable Unit: BZ
* Former Operable Unit: 10
THSS Group: Not Applicable
~ Unit Name: PU&D Storage Yard

The Final Update to the HRR for PAC NW-170 consolidates the information presented in the
initial 1992 HRR and subsequent updates with information gained through the disposition of this
IHSS in accordance with the RFCA accelerated action process. The disposition of IHSS 170 is
summarized in this update. The following HRR volumes contain IHSS 170 information:

Original Report — 1992 (DOE 1992a);

Update Report — 1997 Annual (DOE 1997a);
Update Report — 1998 Annual (DOE 1998);
Update Report — 1999 Annual (DOE 1999); and
Update Report — 2002 Annual (DOE 2002).

Date(s) of Operation or Qccurrence

1974 to 1994

Historical Summary

The location of IHSS 170 is shown on Figure 10. Historically, the PU&D storage yard was used
for storing empty drums and dumpsters, cargo boxes, cable spools, and similar materials. The
yard was divided in thirds with wire fences. The eastern third was used for storage of scrap
metal and encompassed the drum (PAC NW-174a) and dumpster (PAC NW-174b) storage areas.
The center third was used for the storage of equipment such as stainless steel tanks. The western
third was used for the storage of excess property. The greatest potential for contamination was
considered the eastern third because scrap metal may have been stored without prior
decontamination and hazardous materials in drums and dumpsters were transferred in this area of
the yard (DOE 1992a). Storage in these areas stopped in 1994 and all containers and debris were
removed (DOE 1997b).

THSS Investigations

Assessment of environmental contamination attributable to PU&D Yard operations was initiated
as part of the OU 10 Phase I RFI/RI (DOE 1995). In 1993, 37 surface soil samples were
collected from IHSS 170 and analyzed for total metals, SVOCs, pesticides, and PCBs in
accordance with the OU 10 RFI/RI Workplan (DOE 1992b). No results were above RFCA Tier
I surface soil ALs (DOE et al. 1996). Arsenic was present at a maximum concentration of 9
mg/kg (IHSS 174a). Aroclor-1254 was detected twice; the maximum value was 330 pg/kg.
Several PAHs were detected a number of times, and the maximum benzo(a)pyrene concentration
was 270 png/kg, less than Tier II surface soil ALs. Forty-six locations within and adjacent to
THSSs 170, 174a, and 174b also were surveyed with a high-purity germanium (HPGe) detector,
and no anomalous radionuclide activities were observed. In 1994, approximately 235 soil gas
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locations were sampled within and adjacent to [HSSs 170, 174a, and 174b for VOC analysis.
Soil gas results at [HSS 170 were low. The highest detection was methane at 220 ppm. The data
are presented in the Draft Technical Memorandum 1, OU 10, Other Outside Closures (DOE
1995), and show VOCs were potentially present in subsurface soils along the eastern third of the
PU&D Yard.

Based upon these results, a pre-remedial investigation of IHSSs 170, 174a, and 174b was
performed in August 1997 (DOE 1997b) to investigate the potential presence of a VOC
contaminant source. The investigation consisted of 20 soil borings and 38 subsurface soil
samples over IHSSs 170, 174a, and 174b. Borehole locations corresponded with areas where
VOC detections in soil gas samples were observed in the 1994 survey and were biased to the
eastern third of the IHSS. Two boreholes were also placed in areas of visibly stained soil. No
VOC contaminants of concern (tetrachloroethene, trichloroethene, and 1,1,1-tetrachloroethane)
were detected in subsurface soil samples from IHSS 170 (DOE 1997c). Methylene chloride was
detected in several of the subsurface soil samples; however, the contaminant was also detected in
the method blank associated with the analyses and is most likely attributable to laboratory
contamination. Napthalene was estimated in one sample from borehole 17,897 at 390 ug/kg,
substantially below the RFCA Tier II subsurface soil ALs of 101,000 pg/kg (DOE et al. 1996).
Isotopic results were below background levels where measured. Detailed figures for IHSSs 170,
174a, and 174b can be found in the Pre-Remedial Investigation document for IHSSs 170, 174a,
and 174b (DOE 1997b).

Six groundwater samples were collected during the pre-remedial investigation of IHSSs 170,
174a, and 174b. Three of the six samples were within the [HSS 170 boundary. The
tetrachloroethene concentration of 15 pg/L detected in groundwater, from borehole 18197, is
above the RFCA Tier II groundwater AL of 5 ug/L (DOE et al. 1996). Trichlorotrifluoroethane
was also detected in groundwater from IHSS 170, which also may indicate impact from past
practices (that is, Freon-based lathe coolant). The 1,1,1-trichloroethane concentration of 6.3
ng/L was below the RFCA Tier II groundwater AL of 200 pg/L (DOE et al. 1996,2.

In September of 2001, it was determined a source of VOCs was present in-the northeastern
corner of the PU&D Yard (IHSS 174a) as stated in the F